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US EPA RECORDS CENTER REGION 5

v v
ACR'AY, | 200 W. Allegan Street, Suite 300
\ YV - Plainwell, Michigan 49080-1397
— Telephone: (269) 685-5181 Fax: (269) 685-5223
goA'gggr.q?\gsAs-ROVERs www.CRAworld.com
January 10, 2013 Reference No. 032504-15

Mr. Howard Caine

United States Environmental Protection Agency
Region V (SR-6])

77 W. Jackson Boulevard

Chicago, Illinois

60604

Dear Mr. Caine:

Re:  Progress Report No. 121
Groundwater and Landfill RD/RA
Reporting Period: October 1through December 31, 2012
Rasmussen Landfill (Site), Livingston Co., Michigan

1.0 INTRODUCTION

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree
("CD"), Civil Action No. 92 40071. This report summarizes the activities performed during the
reporting period and describes the activities to continue or which are scheduled to start during
the next reporting period.

20 ACTIVITIES PERFORMED DURING THIS REPORTING PERIOD

21 OPERATION AND MAINTENANCE

The quarterly round of groundwater elevations were measured on December 27, 2012. The
corresponding groundwater contour map is provided on Figure 1.

Quarterly groundwater samples were collected on December 4 through 10, 2012 consistent with
the Groundwater Remediation Monitoring Program. The results from these samples are
discussed below.
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22  REPORTS
Quarterly Progress Report No. 120 was submitted to United States Environmental Protection

Agency (USEPA) and Michigan Department of Environmental Quality (MDEQ) on
September 15, 2012.

3.0 SUMMARY OF FINDINGS

The results of the fourth quarter 2012 sampling are provided in Tables 1 through 4. Figure 2is a
Site location map showing the wells included in the Groundwater Remediation Monitoring
Program.

During the fourth quarter 2012 sampling, seven of the 27 monitoring wells sampled had
Compounds of Concern (COCs) at concentrations above generic Part 201 Drinking Water
Criteria (DWC).

Specifically, the seven monitoring wells with COCs exceeding DWC are:

CRA-RA-22 8.9 pug/ L vinyl chloride

CRA-RA-24 5.3/5.6 ng/L vinyl chloride (duplicate sample)
CRA-RA-265 90 pg/L trichloroethene

CRA-RA-27 13/13 pg/L vinyl chloride (duplicate sample)
CRA-RA-30 4.2 pg /L vinyl chloride

EB-PZ-4 4.0 pg/L vinyl chloride

81-4 3.3 pug/L vinyl chloride

These are the same seven monitoring wells that had COCs above Part 201 DWC during the
third quarter 2012.

CRA typically collects the annual Rasmussen residential well sample in the third quarter,
however, there is a leak in the plumbing system and the well is currently turned off. As of
December 12, 2012 the leak has not been repaired. If the leak is repaired by the home owner
CRA will collect the annual Rasmussen residential well sample in the first quarter 2013.
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4.0 PROBLEMS ENCOUNTERED

No major problems were encountered with the treatment system during the fourth quarter of
2012.

5.0 CORRECTIVE MEASURES TO RECTIFY PROBLEMS

No major problems were encountered with the treatment system during the fourth quarter of
2012.

6.0 CONTACTS AND SIGNIFICANT CORRESPONDENCE
WITH PUBLIC REPRESENTATIVES

Subject of
Communication Date Correspondence/Discussion

Quarterly Report September 15, 2012 | Report No. 120 submitted to Mr. H. Caine
(USEPA) and Mr. K. Krawczyk (MDNRE)

7.0 PLANNED UPCOMING ACTIVITIES/SCHEDULE

Landfill and groundwater component activities planned for the first quarter of 2013:

¢ Continue the operation of ozone sparging system
¢ Continue to monitor for the presence of ozone at each sparge vault

e The first quarter groundwater sampling event is scheduled for the week of February 25,
2013

e The wells to be sampled in the first quarter of 2013 are listed in Table 5

e Obtain access to the property north of Spicer Road, if possible, to install vertical aquifer
sampling (VAS) boreholes and monitoring wells

e Pending access and seasonal weather, install VAS boreholes and monitoring wells
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Should you have any questions on the above, please do not hesitate to contact the undersigned.
Yours truly,

CONESTOGA-ROVERS & ASSOCIATES

Bart Bartholomy

AJD/cb/29
Encl.

[+ Mike Stoelton, JCI
Chuck Pinter, Ford
Nan Bernado, BASF
Steve Simpson
Steven Nadeau, Honigman Miller
Mike Mateyk, CRA
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MONITORING WELL LOCATION

GROUNDWATER ELEVATION
(ft. AMSL)

GROUNDWATER CONTOUR
(ft. AMSL)

GROUNDWATER FLOW DIRECTION

figure 1

GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER)
DECEMBER 2012

) RASMUSSEN LANDFILL SITE
é'?}\ Livingsfon County, Michigan
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LEGEND
MONITORING WELL LOCATION

QUARTERLY GROUNDWATER
REMEDIATION MONITORING
PROGRAM

ANNUAL GROUNDWATER
REMEDIATION MONITORING
PROGRAM

ANNUAL LANDFILL
MONITORING PROGRAM

figure 2

2013 GROUNDWATER MONITORING PROGRAMS
RASMUSSEN LANDFILL SITE
Livingston County, Michigan
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CRA 032504Cain-29-T1-T4

Sample Location

Sample ID
Date Sampled

Parameter

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE

BENZENE

CHLOROBENZENE
ETHYLBENZENE

METHYLENE CHLORIDE
TOLUENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

Notes:

Units

ug/L
ug/L
ng/L
rg/L
ug/L
ug/L
ng/L
ng/L
ug/L
ug/L
ug/L
ug/L
ng/L

TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Michigan CRA-RA-22 CRA-RA-22 CRA-RA-22 CRA-RA-22
Part201  GW-SR-1595 GW-SR-1610 GW-SR-1648 GW-SR-1667  Change
Groundwater  3/14/2012 5242012 9/14/2012 12/5/2012
Criteria .
200 ND(1) ND(1) ND(1.0) ND(1.0)
70 (1) ND(1) ND(1) ND(1.0) ND(1.0)
13,000 ND(10) ND(10) ND(10) ND(10)
1,800 ND(10) ND(10) ND(10) ND(10)
730 ND(10) ND(10) ND(10) ND(10)
5 ND(1) ND(1) ND(1.0) ND(1.0)
100 ND(1) ND(1) ND(1.0) ND(1.0)
74 ND(1) ND(1) ND(1.0) ND(L.0)
5 ND(1) ND(1) ND(1.0) ND(1.0)
790 ND(1) ND(1) ND(1.0) ND(1.0)
5 ND(1) ND(1) ND(1.0) ND(1.0)
2 [ 6.7 8.2 7.3 89 | Uplépg/L
280 ND(1) ND(1) ND(1.0) ND(1.0)

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

U - Qualified as Not Detected at the report limit indicated in parenthesis.
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TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Mickigan CRA-RA-24 CRA-RA-24 CRA-RA-24 CRA-RA-24 CRA-RA-M
Sample ID Part 201 GW-SR-1598 GW-SR-1607 GW-SR-1646 GW-SR-1663 GW-SR-1664 Change
Date Sampled Groundwater  ¥14/2012 5232012 913/2012 12/5/2012 12/52012

Criteria Duplicate
Parameter Units
1,1,1-TRICHLOROETHANE ug/L 200 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) pg/L 70 (1) ND(1) ND(1) .ND(1.0) ND(1.0) ND(1.0)
2-BUTANONE ug/L 13,000 ND(10) ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ng/L 1,800 ND(10) ND10) ND(10) ND(10) ND(10)
ACETONE ug/L 730 ND(10) ND(10) ND(10) ND(10) ND(10)
BENZENE ug/L 5 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
CHLOROBENZENE ug/L 100 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
ETHYLBENZENE pg/L 74 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
METHYLENE CHLORIDE pg/L 5 ND(1) ND(1) ND(1.0) ND(1.0) ND{(1.0)
TOLUENE ug/L 790 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
TRICHLOROETHENE pug/L 5 NID(1) ND(1) ND(1.0) ND(1.0) ND{1.0)
VINYL CHLORIDE ug/L 2 | 4.5 § 44 { 35 | 53 { 5.6 | Up2opug/L
XYLENES (TOTAL) ug/L 280 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 ug/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Cain-29-T1-T4



Sample Location

Sample ID
Date Sampled

Parameter

1,1,1-TRICHLOROETHANE.

1,2-DICHLOROETHENE (TOTAL)

2-BUTANONE

4 METHYL-2-PENTANONE

ACETONE

BENZENE

CHLOROBENZENE
.ETHYLBENZENE

METHYLENE CHLORIDE

TOLUENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

Notes:

Units

ug/L
rg/L
Hg/L
ng/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ng/L
ug/L
ng/L

TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Michigan CRA-RA-25 CRA-RA-25 CRA-RA-25 CRA-RA-25 C(CRA-RA-25

Part201  GW-SR-1407 GW-SR-1408 GW-SR-1546 GW-SR-1547 GW-SR-1645
Groundwater ~ 0826/2010 08262010 8242011 8242011 91372012
Criteria Duplicate Duplicate
200 ND(1) ND@) ND(1) ND(1) ND(1.0)
70 (1) 14 14 1.0 ND(1) 12
13,000 ND(10) ND(10) ND(10) ND(10) ND(10)
1,800 ND(10) ND(10) ND(10) ND(10) ND(10)
730 ND(10) ND(10) ND(10) ND(10) ND(10)
5 ND(1) ND(1) ND(1) ND(1) ND(1.0)
100 ND(1) ND(1) ND(1) ND(1) ND(1.0)
74 ND(1) ND(1) ND(1) ND(1) ND(1.0)
5 ND(1) ND(Q1) ND() ND(1) ND(1.0)
79 ND(1) ND(1) ND(1) ND() ND(1.0)
5 ND(1) ND(1) ND(1) ND(1) ND(1.0)
2 ND(1) ND(1) ND(1) ND(1) ND(1.0)
280 NDQ) ND(1) ND(1) ND(1) ND(1.0)

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.

The criterion for trans 1,2-dichloroethene is 100 ug/L.

U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Cain-29-T1-T4

Change

Up 02 pg/L
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CRA 032504Cain-29-T1-T4

Sample Location
Sample ID
Date Sampled

Parameter

1,11-TRICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
2-BUTANONE

4 METHYL-2-PENTANONE
ACETONE

BENZENE

CHLOROBENZENE
ETHYLBENZENE

METHYLENE CHLORIDE
TOLUENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

Notes:

Units

ng/L
ug/L
ng/L
ng/L
ng/L
ng/L
ug/L
ug/L
ng/L
ug/L
ng/L
ug/L
pg/L

TABLE1

RASMUSSEN LANDFILL SITE

ANALYTICAL RESULTS - NORTHERN PLUME

LIVINGSTON COUNTY, MICHIGAN

Michigan CRA-RA-28
Part 201 GW-SR-1591 GW-SR-1605
Groundwater  3/13/2012 5232012
Criteria
200 ND(1) ND(1)
70 (1) 11 22
13,000 ND(10) ND(10)
1,800 ND(10) ND(10)
730 ND(10) ND(10)
5 ND(1) ND(1)
100 ND(1) ND(1)
74 ND(1) ND(1)
5 ND(1) ND(1)
790 ND(1) ND(1)
5 ND(1) ND(1)
2 10 1.8
280 ND(1) ND(1)

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.

The criterion for trans 1,2-dichloroethene is 100 ug/L.

U - Qualified as Not Detected at the report limit indicated in parenthesis.

Y13/2012

ND(1.0)
15
ND(10)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
1.0

ND(10)

CRA-RA-28 CRA-RA-28 CRA-RA-28
GW-SR-1643 GW-SR-1661

12/4/2012

ND(1)
14
ND(10)
ND(10)
ND(10)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
14

ND(1)

Change

Down 0.1 pg/L

Up 0.4 pg/L

Page 4 of 10



CRA 032504Cain-29-T1-T4

Sample Location
Sample ID
Date Sampled

Parameter

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE

BENZENE

CHLOROBENZENE
ETHYLBENZENE

METHYLENE CHLORIDE
TOLUENE -
TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

Notes:

TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME

Units

ug/L
ug/L
ng/L
ng/L
ug/L
ug/L
rg/L
ug/L
ug/L
/L
ug/L
ug/L
ng/L

RASMUSSEN LANDFILL SITE

LIVINGSTON COUNTY, MICHIGAN

Michigan CRA-RA-29 CRA-RA-29 CRA-RA-29 CRA-RA-29
GW-SR-1593 GW-SR-1612 GW-SR-1650 GW-SR-1669

Part 201
Groundwater ¥i14/2012
Criteria
200 ND(1)
70(1) ND(1)
13,000 ND(10)
1,800 ND(10)
730 ND(10)
5 ND(1)
100 ND(1)
74 ND(1)
5 ND(1)
790 ND(1)
5 ND(1)
2 ND(1)
280 ND(1)

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 ug/L.

U - Qualified as Not Detected at the report limit indicated in parenthesis.

5242012

ND(1)
ND(1)
ND(10)
ND(10)
ND(10)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)

Y14/2012

ND(1.0)
ND(1.0)
ND(10)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

12/52012

ND(1.0)
ND(L.0)
ND(10)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(L.0)
ND(1.0)
ND(1.0)
ND(1.0)

Change

Stable; all
Non-Detect

Page 5 of 10



CRA 082504Cain-29-T1-T4

Sample Location

Sample ID
Date Sampled

Parameter

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
2-BUTANONE

4 METHYL-2-PENTANONE
ACETONE

BENZENE

CHLOROBENZENE
ETHYLBENZENE

METHYLENE CHLORIDE
TOLUENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

Notes:

Units

ng/L
ug/L
ug/L
ug/L
ng/L
ng/L
ng/L
ug/L
ng/L
ug/L
ng/L
ng/L
ug/L

TABLE1

RASMUSSEN LANDFILL SITE

ANALYTICAL RESULTS - NORTHERN PLUME

LIVINGSTON COUNTY, MICHIGAN

Michigan ~ CRA-RA-30 CRA-RA-30 CRA-RA-30 CRA-RA-30
Part201  GW-SR-159% GW-SR-1608 GW-SR-1647 GW-SR-1665  Change
Groundwater  ¥14/2012 5242012 Y13/2012 12/5/2012
Criteria
200 ND(1) ND(1) ND(1.0) ND(1.0)
70(1) ND(1) ND(1) ND(1) ND(1.0)
13,000 ND(10) ND(10) ND(10) ND(10)
1,800 ND(10) ND(10) ND(10) ND(10)
730 ND(10) ND(10) ND(10) ND(10)
5 ND(1) ND(1) ND(L.0) ND(1.0)
100 ND(1) ND(1) ND(1.0) ND(1.0)
74 ND(1) ND(1) ND(1.0) ND(1.0)
5 ND(1) ND(1) ND(1.0) ND(L.0)
790 ND(1) ND(1) ND(1.0) ND(1.0)
5 ND(1) ND®1) NIX1.0) ND(1.0)
2 [ s0 | 59 3.5 42 | UpO0Jyug/L
280 ND(1) ND(1) ND(1.0) ND(1.0)

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
‘The criterion for trans 1,2-dichloroethene is 100 pg/I.
U - Qualified as Not Detected at the report limit indicated in parenthesis.
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Page 7 of 10
TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-32 CRA-RA-32 CRA-RA-32 CRA-RA-32 CRA-RA-32
Sample ID Part 201 GW-SR-1597 GW-SR-1609 GW-SR-165¢4 GW-SR-1655 GW-SR-1666 Change
Date Sampled Groundwater 142012 5242012 V142012 8142012 12/5/2012

Criteria Duplicate
Parameter Units
1,1,1-TRICHLOROETHANE ug/L 200 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) pg/L 70 (1) ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
2-BUTANONE ug/L 13,000 ND(10) ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ug/L 1,800 ND(10) ND(10) ND(10) ND(10) ND(10)
ACETONE ng/L 730 ND(10) ND(10) ND(10) ND(10) ND(10)
BENZENE pg/L 5 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) Stable; all
CHLOROBENZENE ug/L 100 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) Non-Detect
ETHYLBENZENE ug/L 74 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
METHYLENE CHLORIDE ng/L 5 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
TOLUENE ug/L 790 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
TRICHLOROETHENE pg/L 5 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
VINYL CHLORIDE ug/L 2 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
XYLENES (TOTAL) ug/L 280 ND(1) ND(1) ND(1.0) ND(1.0) -ND(1.0)

Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
‘The criterion for trans 1,2-dichloroethene is 100 ug/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Cain-29-T1-T4
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TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan PZ-104 PZ-104 PZ-104 PZ-104 PZ-104
Sample ID Part 201 GW-SR-1601 GW-SR-1602 GW-SR-1606 GW-SR-1644 GW-SR-1662 Change
Date Sampled Groundwater ¥152012 V152012 ¥23/2012 Yi13/2012 12/52012

Criteria Duplicate
Parameter - Units
1,1,1-TRICHLOROETHANE ug/L 200 ND(1) ND(1) ND(1) ND(1.0) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) ug/L 70 (1) 37 36 39 32 31 Down 0.1 pg/L
2-BUTANONE ug/L 13,000 ND(10) ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ng/L 1,800 ND(10) ND(10) ND(10) ND(10) ND(10)
ACETONE rg/L ' 730 ND(10) ND(10) ND(10) ND(10) ND(10)
BENZENE ug/L 5 ND(1) ND(1) ND(1) ND(1.0) ND(1.0)
CHLOROBENZENE ng/L 100 ND(1) ND(1) ND(1) ND(1.0) ND(1.0)
ETHYLBENZENE pg/L 74 ND(1) ND(1) ND(1) ND(1.0) ND(1.0)
METHYLENE CHLORIDE png/L 5 ND(1) ND(1) ND(1) ND(1.0) ND(1.0)
TOLUENE pg/L 790 ND(1) ND(1) ND(1) ND(1.0) ND(1.0)
TRICHLOROETHENE pg/L 5 ND(1) ND(1) ND(1) ND(1.0) ND(1.0)
VINYL CHLORIDE ug/L 2 ND(1) ND(1) ND(1) ND(1.0) ND(1.0)
XYLENES (TOTAL) ug/L 280 ND(1) ND(1) ND(1) ND(1.0) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pug/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Cain-25-T1-T4



CRA 032504Cain-29-T1-T4

Sample Location

Sample ID
Date Sampled

Pgrameter

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
2-BUTANONE

4 METHYL-2-PENTANONE
ACETONE

BENZENE

CHLOROBENZENE
ETHYLBENZENE
METHYLENE.CHLORIDE
TOLUENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

Notes:

TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME

Units

ug/L
ug/L
ng/L
ng/L
ug/L
ug/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ug/L

RASMUSSEN LANDFILL SITE

LIVINGSTON COUNTY, MICHIGAN

Mickigan ~ TEMP-PZ2 TEMP-PZ-2 TEMP-PZ-2 TEMP-PZ-2
Part201  GW-SR-1592 GW-SR-1611 GW-SR-1649 GW-SR-1668
Groundwater  ¥142012 5242012 142012  12/5/2012
Criteria
200 ND(1) ND(1) ND(1.0) ND(1.0)
70 (1) ND(1) ND()  ND@O)  ND(L0)
13,000 ND(10) ND(10) ND(10) ND(10)
1,800 ND(10) ND(10) ND(10) ND(10)
730 ND(10) ND(10) ND(10) ND(10)
5 ND(1) ND(1) ND(1.0) ND(1.0)
100 ND(1) ND(1) ND(1.0) ND(1.0)
74 ND(1) ND(1) ND(1.0) ND(1.0)
5 ND(1) ND(1) ND(1.0) ND(1.0)
790 ND(1) ND(1) ND(1.0) ND(1.0)
5 ND(1) ND(1) ND(1.0) ND(1.0)
2 ND(1) ND(1) ND(1.0) ND(1.0)
280 ND(1) ND(1) ND(1.0) ND(1L.0)

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 ug/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

Change

Stable; all
Non-Detect

Page 9 of 10



ANALYTICAL RESULTS - NORTHERN PLUME

TABLE 1

RASMUSSEN LANDFILL SITE

LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan 81-8
Sample ID Part 201 GW-SR-1594
Date Sampled Gromndwater  3/14/2012
Criteria
Parameter Units
1,1,1-TRICHLOROETHANE pg/L 200 ND(1)
1,2-DICHLOROETHENE (TOTAL) ng/L M ND(1)
2-BUTANONE ug/L 13,000 ND(10)
4 METHYL-2-PENTANONE ug/L 1,800 ND(10)
ACETONE pg/L 730 ND(10)
BENZENE ug/L 5 ND(1)
CHLOROBENZENE ug/L 100 ND(1)
ETHYLBENZENE ug/L 74 ND(1)
METHYLENE CHLORIDE ug/L 5 ND(1)
TOLUENE ug/L 790 ND(1)
TRICHLOROETHENE ug/L 5 ND(1)
VINYL CHLORIDE ug/L 2 ND(1)
XYLENES (TOTAL) ug/L 280 ND(1)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Cain-29-T1-T4

81-8 81-8 81-8 81-8
GW-SR-1613 GW-SR-1614 GW-SR-1651 GW-SR-1672
5/24/2012 5242012 Y14/2012 12/4/2012

Duplicate

ND(1) ND(1) ND(1.0) ND(1.0)
ND(1) ND(1) ND(1.0) ND(1.0)
ND(10) ND(10) ND(10) ND(10)
ND(10) ND(10) NIX10) ND(10)
ND(10) ND(10) ND(10) ND(10)
ND(1) ND(1) ND(1.0) ND(1.0)
ND(1) ND(1) ND(1.0) ND(1.0)
ND(1) ND(1) ND(1.0) ND(1.0)
ND(1) ND(1) ND(L0) ND(1.0)
ND(1) ND(1) ND(L0)  ND(LO)
ND(1) ND(1) ND(1.0) ND(1.0)

11 11 ND(1.0) ND(1.0)
ND(1) ND(1) ND(1. ND(1.0)

Page10of 10

Change

Stable; all
Non-Detect
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TABLE 2

ANALYTICAL RESULTS -PDSLD AREA PLUMES
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location " Michigan CRA-RA-2D CRA-RA-2D  CRA-RA-2D CRA-RA-2D
Sample ID Part 201 GW-SR-1581  GW-SR-1604  GW-SR-1629  GW-SR-1656 Change
Date Sampled Groundwater 372012 5232012 9102012 12/4/2012

Criteria
Parameter Units
Volatile Organics
1,1,1-TRICHLOROETHANE ng/L 200 ND(1) ND(1) ND(1.3) ND(20)
1,2-DICHLOROETHENE (TOTAL) ng/L 70 (1) ND(1) ND(1) ND(L.3) ND(2.0)
2-BUTANONE ng/L 13,000 ND(10) ND(10) ND(13) ND(20)
4-METHYL-2-PENTANONE ug/L 1,800 ND(10) ND(10) ND(13) ND(20)
ACETONE ng/L 730 ND(10) ND(10) ND(13) ND(20)
BENZENE ng/L 5 1.1 11 ND(13) ND(2.0)
CHLOROBENZENE ng/L 100 406 313 2 40 Down 2 pg/L
ETHYLBENZENE ug/L 74 ND(1) ND(1) ND(1.3) ND(2.0)
METHYLENE CHLORIDE Bg/L 5 ND(1) ND(1) ND(1.3) ND(2.0)
TOLUENE ng/L 790 ND(1) ND(1) ND(1.3) ND(2.0)
TRICHLOROETHENE ng/L 5 ND(1) ND(1) ND(1.3) ND(2.0)
VINYL CHLORIDE ng/L 2 ND(1) 1.5 ND(1.3) ND(2.0)
XYLENES (TOTAL) ng/L 280 ND(1) ND(1)] ND(1.3) ND(2.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers. The criterion
for trans 1,2-dichloroethene is 100 pg/L.

U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Cain-25-T1-T$
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TABLE 2

ANALYTICAL RESULTS -PDSLD AREA PLUMES
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-18 CRA-RA-18 CRA-RA-18 CRA-RA-18 CRA-RA-18
Sample ID Part 201 GW-SR-1588 GW-5R-1617 GW-SR-1638 GW-S5R-1639 GW-SR-1659 Change
Date Sampled Groundwater 132012 2472012 ¥Y12/2012 912/2012 12/4/2012

Criteria (Duplicate)
Parameter Units
Volatile Organics
1,1,1-TRICHLOROETHANE ng/L 200 9219 86.3 90 78 100 Up2pg/L
1,2-DICHLOROETHENE (TOTAL) ug/L 70 (1) ND(1) ND(1) ND(2.9) ND(4.0) ND(5)
2-BUTANONE ug/L 13,000 ND(10) ND(10) ND(29) ND(40) ND(50)
4-METHYL-2-PENTANONE ug/L 1,800 ND(10) ND(10) ND(29) ND(40) ND(50)
ACETONE ug/L 730 ND(10) ND(10) ND(29) ND(40) ND(50)
BENZENE ug/L 5 ND(1) ND(1) ND(2.9) ND(4.0) ND(5)
CHLOROBENZENE pg/L 100 ND(1) ND(1) ND(2.9) ND(4.0) ND(5)
ETHYLBENZENE pg/L 74 ND(1) ND(1) ND{(2.9) ND(4.0) ND®)
METHYLENE CHLORIDE ug/L 5 ND(1) ND(1) ND(2.9) ND({4.0) ND{)
TOLUENE pg/L 790 ND(1) ND(1) ND(2.9) ND(4.0) ND(5)
TRICHLOROETHENE ug/L 5 19 20 ND(2.9) ND(4.0) ND(5)
VINYL CHLORIDE ng/L 2 ND(1) ND(1) ND(2.9) ND(4.0) ND(5)
XYLENES (TOTAL) pug/L 280 ND(1) ND(1) ND(2.9) ND(4.0) ND(5)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers. The criterion
for trans 1,2-dichloroethene is 100 ug/L.

U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 052504Cain-29-T1-T4



Sample Location

Sample ID
Date Sampled

Parameter
Volatile Orgasnics

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE

BENZENE
CHLOROBENZENE
ETHYLBENZENE
METHYLENE CHLORIDE
TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL)

Notes:

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
rg/L

ng/L
rg/L
ug/L

TABLE2

ANALYTICAL RESULTS -PDSLD AREA PLUMES

RASMUSSEN LANDFILL SITE

LIVINGSTON COUNTY, MICHIGAN

Michigan EB-PZ-4 EB-PZ+4
Part 201 GW-SR-1309  GW-SR-1310
Groundwater  08/27/2009 08/27/2009
Criteria Duplicate
200 ND(1) ND(1)
71) ND(1) ND(1)
13,000 ND(10) ND(10)
1,800 ND(10) NIX10)
730 ND(10) ND(10)
5 ND(1) ND(1)
100 28 27
74 ND(1) ND(1)
5 ND(1) ND(1)
790 ND() ND(1)
5 ND(1) ND(1)
2. 36 | 36
280 ND(1) ND(1)

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers. The criterion

for trans 1,2-dichloroethene is 100 pg/L.

U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 052504Cabn-29-T1-T4

EB-PZ-4
GW-SR-1445
312010

ND(1)
142

ND(10)
ND(10)
ND(10)

ND(1)

ND(1)
ND(1)

ND(1)

EB-PZ-4
GW-SR-1548
8242011

Page 3 of 5

EB-PZ4 EB-PZ-4
GW-SR-1630  GW-SR-1657  Change
9102012 12/42012
ND(1.0) ND(20)
ND(1.0) ND{2.0)
ND(10) ND(20)
- ND(10) ND(20)
ND(10) ND(20)
ND(1) ND(2.0)
39 39 Stable
ND(1.0) ND(2.0)
ND(L.0) ND(2.0)
ND(1.0) ND(2.0)
ND(L.0) ND(2.0)
33 40 _ |Up07ug/L
ND(1.0) ND(2.0)



Page4 of 5
TABLE 2

ANALYTICAL RESULTS -PDSLD AREA PLUMES
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan PZ-106 PZ-106 PZ-106 PZ-106 PZ-106
Sample ID Part 201 GW-SR-1208 GW-SR-1314 GW-SR-1399 GW-SR-1549 GW-SR-1640 Change
Date Sampled Groundwater &26/2008 1/92009 08/25/2010 8/25/2011 9Y12/2012

Criteria Duplicate
Parameter Units
Volatile Orgarnics
1,1,1-TRICHLOROETHANE ug/L 200 ND(1) ND(1) ND(1) ND(1) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) ug/L 70(1) ND(1) ND(1) ND(1) ND(1) ND(1.0)
2-BUTANONE ug/L 13,000 ND(10) ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ug/L 1,800 ND(10) ND(10) ND(10) ND(10) ND(10)
ACETONE ug/L 730 ND(10) ND(10) ND(10) ND(10) ND(10)
BENZENE pg/L 5 ND(1) ND(1) ND(1) ND(1) ND(1.0) Stable; all
CHLOROBENZENE pg/L 100 ND(1) ND(1) ND(1) ND(1) ND(1.0) Non-
ETHYLBENZENE pg/L 74 ND(1) ND(1) ND(1) ND(1) ND(1.0) Detect
METHYLENE CHLORIDE ng/L 5 ND(1) ND(1) ND(1) ND(1) ND(1.0)
TOLUENE ug/L 790 ND(1) ND(1) ND(1) ND(1) ND(1.0)
TRICHLOROETHENE ‘ug/L 5 ND(1) ND(1) ND(1) ND(1) ND(1.0)
VINYL CHLORIDE ng/L 2 ND(1) ND(1) ND(1) ND(1) ND(1.0)
XYLENES (TOTAL) pg/L 280 ND(1) ND(1) ND(1) ND(1) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers. The criterion
for trans 1,2-dichloroethene is 100 ug/L.

U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Cain-29-T1-T4
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TABLE 2

ANALYTICAL RESULTS -FDSLD AREA PLUMES
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan RA-MW-28 RA-MW-28 RA-MW-28 RA-MW-28 RA-MW-28
Sample ID Part 201 GW-SR-1589 GW-SR-1590 GW-SR-1618 GW-SR-1642 GW-SR-1660 Change
Date Sampled Groundwater 132012 132012 6202012 Y132012 12/4/2012

Criteria Duplicate
Parameter Units
Volatile Orgarics
1,1,1-TRICHLOROETHANE ug/L 200 120 11.8 124 10 98 Down 0.2 pg/L
1,2-DICHLOROETHENE (TOTAL) ug/L 70 (1) ND(1) ND(1) ND(1) ND(1.0) ND(1)
2-BUTANONE ug/L 13,000 ND(10) ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE pg/L 1,800 ND(10) ND(10) ND(10) ND(10) ND(10)
ACETONE pg/L 730 ND(10) ND(10) ND(10) ND(10) . ND(10)
BENZENE ug/L 5 ND(1) ND(1) ND(1) ND(1.0) ND(1)
CHLOROBENZENE ug/L 100 ND(1) ND(1) ND(1) ND(1.0) ND(1)
ETHYLBENZENE ng/L 74 ND(1) ND(1) ND(1) ND(1.0) ND(1)
METHYLENE CHLORIDE ug/L 5 ND(1) ND(1) ND(1) ND(1.0) ND(1)
TOLUENE ug/L 790 ND(1) ND(1) ND(1) ND(1.0) ND(1)
TRICHLOROETHENE pg/L 5 ND(1) ND(1) ND(1) ND(1.0) ND(1)
VINYL CHLORIDE pg/L 2 ND(1) ND(1) ND(1) ND(1.0) ND(1)
XYLENES (TOTAL) ng/L 280 ND(1) ND(1) ND(1) ND(1.0) ND(1)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers. The criterion
for trans 1,2-dichloroethene is 100 ug/L.

U -Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Cain-29-T1-T4
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TABLE 3

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-5 CRA-RA-5 CRA-RA-5 CRA-RA-5
Sample ID Part 201 GW-SR-1587 GW-SR-1615 GW-SR-1631 GW-SR-1658 Change
Date Sampled Groundwater 132012 6192012 9102012  12/4/2012

Criteria
Parameter Units
Volatile Organics
1,1,1-TRICHLOROETHANE ng/L 200 2938 242 30 3 Down 7 pg/L
1,2-DICHLOROETHENE (TOTAL) pg/L 70 (1) ND(1) 12 ND(1.0) ND(1.0)
2-BUTANONE pg/L 13,000 NIX(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE pg/L 1,800 .ND(10) ND(10) ND(10) ND(10)
ACFETONE ng/L 730 ND(10) ND(10) ND(10) ND(10)
BENZENE pg/L 5 ND(1) ND(1) ND(1.0) ND(1.0)
CHLOROBENZENE ng/L 100 ' ND(1) ND(1) ND(1.0) ND(1.0)
ETHYLBENZENE pg/L 74 ND(1) ND(1) ND(1.0) ND(1.0)
METHYLENE CHLORIDE pg/L 5 'ND(1) ND(1) ND(1.0) ND(1.0)
TOLUENE ng/L 790 ND(1) ND(1) ND(1.0) ND(1.0)
TRICHLOROETHENE pg/L 5 ND(1) ND(1) ND(1.0) ND(1.0)
VINYL CHLORIDE pg/L 2 ND(1) ND(1) ND(1.0) ND(1.0)
XYLENES (TOTAL) . ng/L -~ 280 ND(1) ND(1) ND(1.0) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

UJ - Nondetect with an estimated reporting Limit.

CRA 03254Csin-29-T1- T
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TABLE 3

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME -
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-6S CRA-RA-6S CRA-RA-65 CRA-RA-6S CRA-RA-6S
Sample ID Part 201 GW-SR-1586 GW-SR-1625 GW-SR-1626 GW-SR-1632 GW-SR-1673  Change
Date Sampled Groundwater 382012 6/21/2012 6/21/2012 Y10/2012  12/5/2012

Criteria Duplicate
Parameter Units
Volatile Organics
1,1,1-TRICHLOROETHANE ng/L 200 ND(1) U] ND(1) ND(1) ND(1.0) 11 Up 0.1 pg/L
1,2-DICHLOROETHENE (TOTAL) ug/L 70 (1) ND(1) U] ND(1) ND(1) ND(1.0) ND(L.0)
2-BUTANONE ng/L 13,000 ND(10) U] ND(10) ND(10) ND(10) ND(1.0)
4-METHYL-2-PENTANONE ng/L 1,800 ND(10) UJ ND(10) ND(10) ND(10) ND(10)
ACETONE ug/L 730 ND(10) U] ND(10) ND(10) ND(10) ND(10)
BENZENE ng/L 5 ND(1) U] ND(1) ND(1) ND(1.0) ND(1.0)
CHLOROBENZENE pg/L 100 ND(1) UJ ND(1) ND(1) ND(L.0) ND(1.0)
ETHYLBENZENE ng/L 74 ND(1) U] ND(1) ND(1) ND(1.0) ND(1.0)
METHYLENE CHLORIDE ng/L 5 ND(1) U] ND(1) ND(1) ND(1.0) ND(1.0)
TOLUENE rg/L 790 ND(Q) U] ND(1) ND(1) ND(1.0) ND(1.0)
TRICHLOROETHENE ug/L 5 ND(1) UJ ND(1) ND(1) ND(1.0) ND(1.0)
VINYL CHLORIDE pg/L 2 14] 18 - 19 ND(1.0) ND(L.0)
XYLENES (TOTAL) ug/L 280 ND() U] ND(1) ND(I) ND(1.0) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

UJ - Nondetect with an estimated reporting limit.

CRA 032504Cain-29-T1-T4
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TABLE3

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-7 CRA-RA-7 CRA-RA-7 CRA-RA-7
Sample ID Part 201 GW-SR-1600 GW-SR-1627 GW-SR-1653 GW-SR-1671 Change
Date Sampled Groundwater 3152012 6/21/2012 Y14/2012 12//2012

Criteria
Parameter Units
Volatile Orgasmics
1,1,1-TRICHLOROETHANE pg/L 200 ND(1) ND(1) ND(1.0) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) pg/L 70 (1) ND(1) ND(1) ND(1.0) ND(1.0)
2-BUTANONE ng/L 13,000 ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ng/L 1,800 ND(10) ND(10) ND(10) ND(10)
ACETONE pg/L 730 ND(10) ND(10) ND(10) ND(10)
BENZENE pg/L 5 ND(1) ND(1) ND(1.0) ND(1.0) Stable: all
CHLOROBENZENE ng/L 100 ND(1) ND(1) ND(1.0) ND(1.0) Non-D !
ETHYLBENZENE pg/L 74 ND(1) ND(1) ND(1.0) ND(1.0)
METHYLENE CHLORIDE ng/L 5 ND(1) ND(1) ND(1.0) ND(1.0)
TOLUENE ng/L 790 ND(1) ND(1) ND(1.0) ND(1.0)
TRICHLOROETHENE pg/L 5 ND(1) ND(1) ND(1.0) ND(1.0)
VINYL CHLORIDE pg/L 2 ND(1) ND(1) ND(1.0) ND(1.0)
XYLENES (TOTAL) pg/L 280 ND(1) ND(1) ND(1.0) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

UJ - Nondetect with an estimated reporting limit

CRA (32504Cain-29-T1-T¢
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TABLE 3

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Mickigan CRA-RA-27 CRA-RA-27 CRA-RA-27 CRA-RA-27 CRA-RA-27
Sample ID Part 201 GW-SR-1585 GW-SR-1620 GW-SR-1633 GW-SR-1674 GW-SR-1675 Change
Date Sampled Groundwater 3/8/2012 6/20/2012 911/2012 124/2012 12/4/2012

Criteria ’ Duplicate

- Parameter Units

Volatile Organics
1,1,1-TRICHLOROETHANE pg/L 200 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) ng/L 70(1) ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
2-BUTANONE rg/L 13,000 ND(10) ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ng/L 1,800 ND(10) ND(10) ND(10) ND(10) ND(10)
ACETONE pg/L 730 ND(10) ND(10) ND(10) ND(10) ND(10)
BENZENE ng/L 5 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
CHLOROBENZENE pg/L 100 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
ETHYLBENZENE pg/L 74 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
METHYLENE CHLORIDE ng/L 5 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
TOLUENE ng/L 790 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
TRICHLOROETHENE ug/L 5 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
VINYL CHLORIDE ng/L 2 | 82 | 122 | 13 I 13 | 13 | Stable
XYLENES (TOTAL) ug/L 280 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0)

Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
. the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.
UJ - Nondetect with an estimated reporting limit.

CRA 032504Cain-29-T1-T4



CRA 0325MCain-2-T1-T4

Sample Location

Sample ID
Date Sampled

Parameter

Volatile Organics

1,1,-TRICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE

BENZENE

CHLOROBENZENE
ETHYLBENZENE

METHYLENE CHLORIDE
TOLUENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

Notes:

TABLE3

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Michigan CRA-RA-31 CRA-RA-31 CRA-RA-31 CRA-RA-31

Part 201 GW-SR-1599 GW-SR-1616 GW-SR-1652 GW-SR-1670
Groundwater 3/15/2012 192012 _ V142012 12/8/2012

Criteria
Units
ug/L 200 ND(1) ND()  ND(0)  ND(LO)
pg/L 70 (1) ND(1) ND()  ND(10)  ND(L0)
ng/L 13,000 ND(10) ND(10) ND(10) ND(10)
pg/L 1,800 ND(10)  ND@I0)  ND{1)  ND(10)
ng/L 730 ND(10)  ND@I)  ND(1) = ND(10)
ng/L 5 ND(1) ND(I)  ND(O)  ND(L0)
ug/L 100 ND(1) ND()  ND(0)  ND(L0)
pg/L 74 ND(1) ND(I)  ND(LO)  ND(LO)
ng/L 5 ND(1) ND()  ND(@0)  ND(L0)
ug/L 790 ND(1) ND()  ND(L0)  ND(LO)
pg/L 5 ND(1) ND(I)  ND(0)  ND(L0)
rg/L 2 ND(1) ND(1) ND(10)  ND(L0)
ng/L 280 ND(1) ND()  ND(10)  ND(LO)

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

UJ - Nondetect with an estimated reporting Limit.

Change

Stable; all Non-
Detect

Page 50f 6
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TABLE 3

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan 814 81-4 81-4 81-4
Sample ID Part 201 GW-SR-1603 GW-SR-1621 GW-SR-1634 GW-SR-1576 Change
Date Sampled Groundwater 3152012 6/20/2012 9/11/2012 12/10/2012
Criteria
Parameter Units

Volati anics

1,1,1-TRICHLOROETHANE pg/L 200 ND(1) ND(1) ND(1) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) ug/L 70 (1) ND(1) ND(1) ND(1) ND(1.0)
2-BUTANONE pg/L 13,000 ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE pg/L 1,800 ND(10) ND(10) ND(10) ND(10)

ACETONE ug/L 730 ND(10) ND(10) ND(10) ND(10)

BENZENE pg/L 5 ND(1) ND(3) ND(1) ND(1.0)
CHLOROBENZENE pg/L 100 ND(1) ND(1) ND(1) ND(1.0)
ETHYLBENZENE pg/L 74 ND(1) ND(1) -ND(1) ND(1.0)
METHYLENE CHLORIDE pg/L 5 ND(1) ND(1) ND(1) ND(1.0)

TOLUENE pg/L 790 ND(1) ND(1) ND(1) ND(1.0)
TRICHLOROETHENE pg/L 5 ND(1) ND(1) ND(1) ND(1.0)

VINYL CHLORIDE pg/L 2 I 31 | 32 | 31 ] 33 | Upo02pg/L
XYLENES (TOTAL) ug/L 280 ND(1) ND(1) ND(1) ND(1.0) -
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

UJ - Nondetect with an estimated reporting limit.

CRA 032504Cain-29-T1-T4
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TABLE 4

ANALYTICAL RESULTS - SOUTHERN TCE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-23D CRA-RA-23D CRA-RA-23D CRA-RA-23D
Sample ID Part 201 GW-SR-1582 GW-SR-1624 GW-SR-1637 GW-SR-1678  Change
Date Sampled Groundwater ¥7/2012 6212012 112012 12/10/2012

Criteria
Parameter Units
Volatile Organics
1,1,1-TRICHLOROETHANE ng/L 200 ND(1) ND(1) ND(1.0) ND(1.0)
1,2-DICHLOROETHENE (TOTAL)  pg/L 70 (1) ND(1) ND(1) ND(1.0) ND(L.0)
2-BUTANONE ng/L 13,000 ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE pg/L 1,800 ND(10) ND(10) ND(10) ND(10)
ACETONE ug/L 730 ND(10) ND(10) ND(10) ND(10)
BENZENE ug/L 5 ND(1) ND(1) ND(1.0) ND(1.0)
CHLOROBENZENE ng/L 100 ND(1) ND(1) ND(1.0) ND(1.0)
ETHYLBENZENE pg/L 74 ND(1) ND(1) ND(1.0) ND(1.0)
METHYLENE CHLORIDE pg/L 5 ND(1) ND(1) ND(1.0) ND(1.0)
TOLUENE ug/L 790 ND(1) ND ND(1.0) ND(1.0)
TRICHLOROETHENE ng/L 5 49 49 44 Down 0.5 pg/L
VINYL CHLORIDE ng/L 2 ND(1) ND(1) ND(1.0) ND(1.0)
XYLENES (TOTAL) ng/L 280 ND(1) ND(1) ND(1.0) ND(1.0)
Note:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

CRA (82504Cain-3-T1-Té



TABLE 4

ANALYTICAL RESULTS - SOUTHERN TCE PLUME

RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan
Sample ID Part 201
Date Sampled Groundwater
Criteria
Parameter Units
Volatile Organics
1,1,1-TRICHLOROETHANE ng/L 200
1,2-DICHLOROETHENE (TOTAL) ug/L 70(1)
2-BUTANONE pg/L 13,000
4-METHYL-2-PENTANONE pg/L 1,800
ACETONE pg/L 730
BENZENE pg/L 5
CHLOROBENZENE ng/L 100
ETHYLBENZENE pg/L 74
METHYLENE CHLORIDE ng/L 5
TOLUENE pg/L 790
TRICHLOROETHENE ng/L 5
VINYL CHLORIDE ng/L 2
XYLENES (TOTAL) ng/L 280
Note:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

CRA 032504Cain-29-T1-T4

CRA-RA-26D

/82012

ND(1)
ND(1)
ND(10)
ND(10)
ND(10)
ND(1)

ND(1).

ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)

ND(1)
ND(1)
ND(10)
ND(10)
ND(10)
ND(1)
ND(1)
ND(l)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)

CRA-RA-26D CRA-RA-26D
GW-SR-1584 GW-SR-1623 GW-SR-1636

6/21/2012 Y11/2012

ND(1.0)
ND(1L.0)
ND(10)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(L0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

CRA-RA-26D
GW-SR-1677
12/4/2012

ND(1.0)
ND(L.0)
ND(10)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(L0)
ND(L0)
ND(1.0)
ND(1.0)

Change

Stable; all Non
Detect

Page 20of 3
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TABLE 4

ANALYTICAL RESULTS - SOUTHERN TCE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-26S CRA-RA-26S CRA-RA-26S CRA-RA-26S
Sample ID Part 201 GW-SR-1583 GW-SR-1622 GW-SR-1635 GW-SR-1676 Change
Date Sampled Groundwater 3/8/2012 6/21/2012 Y11/2012 12/4/2012

Criteria
Parameter Units
Volatile Organics
1,1,1-TRICHLOROETHANE ng/L 200 22 22 ND(5.7) ND(3.3) Stable
1,2-DICHLOROETHENE (TOTAL) pg/L 70(Q1) ND(1) ND(1) ND(5.7) ND(3.3)
2-BUTANONE ng/L 13,000 ND(10) ND(10) ND(57) ND(33)
4-METHYL-2-PENTANONE pg/L 1,800 ND(10) ND(10) ND(57) ND(33)
ACETONE pg/L 730 ND(10) ND(10) ND(57) ND(33)
BENZENE pg/L 5 ND(1) ND(1) ND(5.7) ND(3.3)
CHLOROBENZENE ng/L 100 ND(1) ND(1) ND(5.7) ND(3.3)
ETHYLBENZENE pg/L 74 ND(1) ND(1) ND(5.7) ND(3.3)
METHYLENE CHLORIDE rg/L 5 ND(1) ND(1) ND(5.7) ND(3.3)
TOLUENE pg/L 790 ND(1) ND(1) ND(5.7) ND(3.3)
TRICHLOROETHENE pg/L 5 { 117 | 133 | 100 | 90 | Down 10 pg/L
VINYL CHLORIDE ng/L 2 ND(1) ND(1) ND(5.7) ND(3.3)
XYLENES (TOTAL) ng/L 280 ND(1) ND(1) ND(5.7) ND(3.3)
Note:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 ug/L.

CRA 032504Cain-29-T1-T4



Quarterly Sampling - VOCs

814
818
CRA-RA-2D
CRA-RAS
CRA-RA-65
CRA-RA-7
CRA-RA-18
CRA-RA-22
CRA-RA-3D
CRA-RA-4
CRA-RA-26D
CRA-RA-265
CRA-RA-Z7
CRA-RA-28
CRA-RA-29
CRA-RA-30
CRA-RA-31
CRA-RA-32
PZ104
RA-MW-28
TEMP-PZ-2

Note:

Pagelof1
TABLES

2013 GROUNDWATER SAMPLING PROGRAM
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Additional Routine Samples
Q1 Q2 Q3 Q4
Annugl Landfill Monitorin - VOGs, SVOCs & Metals CRA-RA-25 (VOCs only)
EB-PZ-4 (VOCs only)
CRA-RA-6S (included in quarterly sampling) PZ-106 (VOCs only)

CRA-RA-8 RA-MW-47 (VOCs only)
CRA-RA-18 (included in quarterly sampling) New Rasmussen Water Supply Weil (VOCs anly)'

CRA-RA-195

CRA-RA-20

1- As of Q3 2012 there is a leak in the plumbing for the New Rasmussen Water Supply Well and the well is unavailable for sampling. CRA will collect a sample when the plumbing is

CRA 032504Cain-2-T5
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Rasmussen 32504

Ozone Sparge System Inspection

[DATE lo/3]12 1of1fiz iz 10]z¢fiz nJzlix
OPERATOR SIGNATURE ,Lﬁe’&; : : . :
Air Compressor
Output Pressure psi Lo Lo {10 {o 1o
Temperature F
Run Time hours
Alr Sep
Receiver Pressure psi e <5 458 [72°) [X4]
Feed Air Pressure psi 7.5 10 Lo 110 1O
Cycle Pressure psi o 70 7o Zs L3
Holding Tank Pressure psi Ho - Hz_ Yz vy 4T
Run Time hours 383510.5 F84712.0
Alr Dryer
Temp. Indicator - color (e PECN) QrecH Geeed Qe 125
Ozone Generator
Oxygen Supply, LPM e % T O
% O3 capacity Hs Y Yo I'd qs
Regulator #1_psi 34 s 3z H0__ o,
Regulator #2_psi 22 2z 22 25 Z
Alarm Reading ppm, O3 - - - il et
Zone On | ) 3 3 !
Zone Time hours g I/ Z Z /2
Distribution Panel
CFM op 0% 0.8 0.8 0.9
03 Feed Conc. Ppm O3

Comments:




Rasmussen 32504
Ozone Sparge System Inspectipn

DATE njgliz nhele D ) 12]3)i2
OPERATOR SIGNATURE Y2e .
Air Compressor
Output Pressure psi 110 110 Nno 110 U
Temperature F
Run Time hours
Air Sep
Receiver Pressure psi <7 (20 L2 (/0] 58
Feed Air Pressure psi Lo 7o Ho uo Lo :
Cycle Pressure psi ) (20 30 70 Zo
Holding Tank Pressure psi Yz HY Y Y4 1;5’%7—
Run Time hours Yortrd— 18816.] 39933.2 17.
786480 '
Alr Dryer
Temp. Indicator - color GRECN) | Gpee) (@l Geaal | Geeod |
Ozone Generator
(Oxygen Supply, LPM [ 2 D) £ B_
% O3 capacity Vs ys~ 9SS Ys vs
“ {Regulator #1_psi - 35 Yo 38 b2
[Regulator #2 psi 22 2 2 2T >
[Alarm Reading ppm, O3 - - - - =
Zone On Z 3 | >
Zone Time hours Iz yi 3 Z
Distribution Panel
CFM 0.9 0a.g 2.8 0.8 0.8

03 Feed Conc. Ppm O3

Comments:




Rasmussen 32504
Ozone Sparge System Inspection

DATE 2 C) 2 1Zfiliz | izla3hz

OPERATOR SIGNATURE 4_’&'7&_ _A_ﬂé,m ﬂ%m.
Air Compressor

Output Pressure psi 110 HD ')
Temperature F

Run Time hours

Air Sep

Receiver Pressure psi L0 S6 )~
Feed Air Pressure psi 115 (20 LIO
Cycle Pressure psi % 70 Fo
Holding Tank Pressure psi oy Hd Y2
Run Time_hours 79486. ¢ F3602.$

Alr Dryer .

Temp. Indicator - color el [ Gren) (apeeN
Ozone Generator

[Oxygen Supply, (PM 2 2 _

% O3 capacity 9o qs~ Ho

Regulator #1_psi k7% 5% 2o

[Regulator #2 psi 27 2% 272

Alarm Reading ppm, O3 - — -

Zone On > 3 {

Zone Time _hours 7 Z 7]

Distribution Panel

CFM 0.% 0.9 0.8

03 Feed Conc. Ppm O3

Comments:




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landfill Inspection Form

Inspector: Teve QA P/ ' Signature: im__@:ﬁL—

Date: (Jer. V), 202
Time: (000 Am

Weather Conditions: C,Lc’, are Ys®

Observations

Erosion-North Face: Ok
Erosion-South Face: Q.
Erosion-East Face: OK

Erosion-West Face: (o141

Erosion-Misc.: 0 K'

Storm Water Ponds: D+

Drainage Spillways & Outfalls: D24

Roadways: __  OK

Vegetation: _ K

Signs, Gates, & Fences: _()I<

Actions Taken:

Recom_mendations:




. RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landyfill Inspection Form

Inspector: Oree Qﬁ?ﬁl Signature:

Date: Oepacrz. 26 7012
Time: _|:20 PM

Weather Conditions: M N COLP L DﬁLﬁ_p

Observations

Erosion-North Face:__ OI<

Erosion-South Face: (917

Erosion-East Face: (OK

Erosion-West Face:  (D1<

. Erosion-Misc.: Al

Storm Water Ponds: FMP7Y Bur Wer

Drainage Spillways & Outfalis: M

Roadways: (0K

Vegetation: _Ciond, Dop anT

Signs, Gates, & Fences: _()F

Actions Taken:

Recommendations:




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landfill Inspection Form

Al Signature:

Inspector:

Date: NQM%Q ﬂ Z0)
Time: 2!ooPMm 2-

Weather Conditions: (cou pY 52°

Observations

Erosion-North Face;: OK.

Erosion-South Face: Ol

Erosion-East Face: ™)

Erosion-West Face: OK

Erosion-Misc.: oK

Storm Water Ponds: D2~

Drainage Spillways & Outfalls: DZ

Roadways: OK

Vegetation: 00 @manT

Signs, Gates, & Fences: <

Actions Taken:

-~

Recommendations:
-




- RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landyfill Inspection Form

Inspectorz, j_EEME g:g?é\ Signature:

Date: No\/-g?ﬂ‘,zol?—
Time: 1200 PM

Weather Conditions: Cu:j_z 31°

Observations

Erosion-North Face: Ok

Erosion-South Face: O

Erosion-East Face: Ok

Erosion-West Face: ~I<

Erosion-Misc.: OI<

Storm Water Ponds: . DY

Drainage' Spillways & Outfalls: .12

Roadways: (O

Vegetation: _QQEMAAA'T_

Signs, Gates, & Fences: (D]

Actions Taken:

g

Recommendations:
—




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landyfill Inspection Form

Inspectorzm‘p(\ Signature:

Date: | )écemze
Time: )):60 Am

Weather Conditions: Qﬁmz, 220

Observations

Erosion-North Face:

Erosion-South Face:

Erosion-East Face:

OK

OK

OK

Erosion-West Face:

OK

Erosion-Misc.: OK

Storm Water Ponds:

e

Drainage Spillways & Outfalls: JA2/

Roadways: QK

Vegetation: LVO EmANT

Signs, Gates, & Fences: O

Actions Taken:

—

Recommendations:

—




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landyfill Inspection Form

lnsmctor:cj_"_e_\&_Za&\ Sismtllwm-__zf%_;

Date: ecemmee 27 2017
Time: 1130 Pm

Weather Conditions: at—c’,ﬁ& 30° -0 OF SNow) T Mowzarin 4

Observations

Erosion-North Face: WD) Cm/ SRV

Erosion-South Face:

Erosion-East Face:

Erosion-West Face:-

Erosion-Misc.:

Storm Water Ponds:

Drainage Spillways & Outfalls:

Roadways: OK - Pwowep BY Sran RAP U SSEn)
Vegetation: ﬂ) RIMANMT \V

Signs, Gates, & Fences: (O

Actions Taken:

Recommendations:

—




SPARGE WELL PRESSURE READINGS
RASMUSSEN SITE
CRA PROJECT #32504

DATE: i0/3 % tofu , zorz

DATE: Nov. I, 2012

DATE: DEC .5 & Del.. o 2012

WELLID | CFM@DIST. | PSI@WELL | WELLID | CFM@DIST. | PSI@WELL | WELLID | CFM @DIST. | PSI @ WELL
PANEL PANEL PANEL

SW-1 0.9 7 SW-1 6.5 A SW-1 .6 K
SW-2 0.5 g SW-2 A6 s SW-2 ) 5
SW-3 0.8 iz SW-3 0.6 4 SW-3 O.8 17,
Sw+4 0.8 13 sSw-4 0.8 19 Sw+4 0.9 14
SW-5 0.F 15 SW-5 0. 15 SW-5 9.9 15~
SW-6 o [E) SW-6 0.8 19 SW-8 0.8 14
SW-7 1.0 i SW-7 0 A SW-7 Q.8 12
SW-8 >< X SW-8 X s SW-8 % X
SW-9 P% X SW-9 o X SW-9 "3 X
SW-10 P ¢ SW-10 > >4 SW-10 X, %
SW-11 x X SW-11 = X SW-11 " X
SW-12 ) i9 SW-12 . 20 SW-12 0.9 14
SW-13 0.8 3 SW-13 0.9 5 SW-13 a.% 3
SW-14 . X SW-14 x X SW-14 % 2
SW-15 > % SW-15 X X SW-15 X X
SW-16 X % SW-16 2 X SW-16 X X
SW-17 0.0 i1 SW-17 0. 19 SW-17 0.5 it
SW-18 0.0 20 SW-18 0.9 ) SW-18 .4 2
SW-19 0.3 l¢ SW-19 6.8 (2 SW-19 0.9 &
SW-20 0.0 19 SW-20 0.9 20 SW-20 0.9 \q
SW-21 % 3 SW-21 X_ N SW-21 X_ %
SW-22 0.8 o SW-22 ©.8 15 SW-22 0. 7
SwW-23 0.8 5 SW-23 S0 TS SW-23 1.0 5
SW-24 0.8 12 SW-24 O.Co /5 SW-24 0.0 ]
SW-25 0.8 1z SW-25 0.8 i4 SW-25 0 13
SW-26 6.9 5 SW-26 oL 5 SW-26 0.0 5
SW-27 0.© - SW-27 X 45 SW-27 o8 =
SW-28 8.9 & SW-28 0.8 &5 SW-28 0.9 &
SW-29 0.9 4 SW-29 0.8 ™ SW-29 0.5 9
SW-30 % < SW-30 X SW-30 P <
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200 W. Allegan Street, Suite 300
Plainwell, Michigan 49080-1397
Telephone: (269) 685-5181 Fax: (269) 685-5223

CONESTOGA-ROVERS
& ASSOCIATES www.CRAworld.com
April 17,2013 Reference No. 032504-15

Mr. Howard Caine

United States Environmental Protection Agency
Region V (SR-6])

77 W. Jackson Boulevard

Chicago, Illinois

60604

Dear Mr. Caine:

Re:  Progress Report No. 122
Groundwater and Landfill RD/RA
Reporting Period: January 1through March 31, 2013
Rasmussen Landfill (Site), Livingston Co., Michigan

1.0 INTRODUCTION

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree
("CD"), Civil Action No. 92 40071. This report summarizes the activities performed during the
reporting period and describes the activities to continue or which are scheduled to start during
the next reporting period.

2.0 ACTIVITIES PERFORMED DURING THIS REPORTING PERIOD

21 OPERATION AND MAINTENANCE

Figure 1 is a Site location map showing the wells included in the Groundwater Remediation
Monitoring Program. Quarterly groundwater samples were collected from March 21 through
25, 2013 consistent with the Groundwater Remediation Monitoring Program. The results from
these samples are discussed in Section 3.0 below.

Quarterly groundwater elevations were measured on March 29, 2013. The corresponding
groundwater contour map is provided on Figure 2.

Equal
Employment Opportunity REBISTERED COMPANY FOR

b ISO 9001

ENGINEERING DESIGH
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CONESTOGA-ROVERS
& ASSOCIATES

April 17, 2013 Reference No. 032504-15

22 REPORTS

Quarterly Progress Report No. 121 was submitted to United States Environmental Protection
Agency (USEPA) and Michigan Department of Environmental Quality (MDEQ) on January 10,
2013.

3.0 SUMMARY OF FINDINGS

The results of the first quarter 2013 sampling are provided in Tables 1 through 4. Figure 2is a
Site location map showing the wells included in the Groundwater Remediation Monitoring
Program.

During the first quarter 2013 sampling, seven of the 21 monitoring wells sampled detected
Compounds of Concern (COCs) at concentrations above generic Part 201 Drinking Water
Criteria (DWC).

Specifically, the seven monitoring wells with COCs exceeding DWC are:

CRA-RA-22 12 pg/L vinyl chloride
CRA-RA-24 7.4 ng/L vinyl chloride
CRA-RA-265 97/99 pg/L trichloroethene (original / duplicate result)
CRA-RA-27 17 pg/L vinyl chloride
CRA-RA-30 5.6 pg/L vinyl chloride
PZ-104 1.3 pg/L vinyl chloride
81-4 3.6 ng/L vinyl chloride

Groundwater samples from six of these monitoring wells had COCs above Part 201 DWC
during the fourth quarter 2012. The March 2013 sample from PZ-104 represents the first
detection of vinyl chloride in samples from this well since March 2010.

CRA typically collects the annual Rasmussen residential well sample during the third quarter
sampling event. However, a leak was detected in the plumbing system prior to the sampling
event in September 2012 and the well is currently turned off. As of March 24, 2013 the leak has
not been repaired. If the leak is repaired by the home owner CRA will collect the annual
Rasmussen residential well sample in the second quarter 2013.

Worldwide Engineering, Environmental, Construction, and IT Services




CONESTOGA-ROVERS
& ASSOCIATES

April 17, 2013 Reference No. 032504-15

40 PROBLEMS ENCOUNTERED

On January 11, 2013, during the weekly site visit, CRA discovered that the solenoid valve
controlling oxygen flow to zone 2 on the distribution panel was not functioning properly. The
valve was not opening when the zone 2 timer was turned on.

In late February 2013, CRA discovered that the AirSEP unit (oxygen concentrator) was venting
gas through one of its two waste valves when the valve was supposed to be closed. Pressures
were still building enough to allow for normal operation but new valve rebuild kits were
ordered for installation. On March 20, 2013, all solenoid valves within the unit were rebuilt.

After the installation of the new waste valve rebuild kits, the AirSEP unit began venting gas at
an extremely high rate through the waste valves and was not allowing pressure to build for
normal system operation. The manufacturer of the oxygen concentrator was contacted and
after many hours of trouble-shooting, it was diagnosed that the newly installed waste valve was
bad and needed to be replaced. The technician at AirSEP also stated that serious damage could
occur to the unit if it were allowed to run in this condition. Given the age of the existing unit
(more than 10 years old), the potential for additional damage if left running, and the fact that
new waste valves take up to five weeks for delivery, the decision was made to shut down the
system. Multiple vendors were contacted in an attempt to expedite delivery of new valves, but
all had similar delivery time frames. This type of valve is not typically held in stock and would
need to be ordered for manufacture in Mexico.

5.0 CORRECTIVE MEASURES TO RECTIFY PROBLEMS

On January 11, 2013, CRA installed a rebuild kit in the solenoid valve controlling flow to zone 2
on the distribution panel.

In an attempt to reduce the five week time frame for delivery of the new waste valves for the
oxygen concentrator, CRA and AirSEP are working together to solve the issue at hand. During
the course of the conversation, CRA has learned that AirSEP had just encountered an identical
problem with a waste valve rebuild kit at their facility. AirSEP stated that they may have
received defective rebuild kits from the valve manufacturer and they were investigating these
two specific issues. Because the old parts from the equalization valves were still on-Site, CRA
decided to remove the new rebuild parts and re-install the old parts from the equalization valve

Worldwide Engineering, Environmental, Construction, and IT Services



CONESTOGA-ROVERS
& ASSOCIATES

April 17, 2013 Reference No. 032504-15

into the waste valves (the waste valves and the equalization valves are identical, thereby
allowing an interchange of their parts).

On Tuesday, April 2, 2013, the unit was turned back on, CRA did not observe any leaks, and the
unit appeared to be functioning as designed. All system components were then turned back on
and the treatment system was returned to “run” mode. AirSEP has told CRA that they will ship
out new kits once the problem with the manufacturer has been solved.

6.0 CONTACTS AND SIGNIFICANT CORRESPONDENCE
WITH PUBLIC REPRESENTATIVES

Subject of
Communication Date Correspondence/Discussion
Quarterly Report January 10,2013 | Report No. 121 submitted to Mr. H. Caine
(USEPA) and Mr. K. Krawczyk (MDNRE)
email March 25, 2013 Q1 3013 Report deadline extension

7.0 PLANNED UPCOMING ACTIVITIES/SCHEDULE

Landfill and groundwater component activities planned for the second quarter of 2013:

¢ Continue the operation of ozone sparging system

¢ Continue to monitor for the presence of ozone at each sparge vault

e The second quarter groundwater sampling event is scheduled for the week of May 27, 2013
The wells to be sampled in the second quarter of 2013 are listed in Table 5

¢ Pending USEPA approval, install VAS boreholes and monitoring wells at the alternate
locations described in the April 4, 2013 letter sent to USEPA
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Should you have any questions on the above, please do not hesitate to contact the undersigned.

Yours truly,

CONESTOGA-ROVERS & ASSOCIATES

6¢Thrt Bartholom

AJD/cb/31
Encl.

cc: Mike Stoelton, JCI
Chuck Pinter, Ford
Nan Bernado, BASF
Steve Simpson
Steven Nadeau, Honigman Miller
Mike Mateyk, CRA
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TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-22 CRA-RA-22 CRA-RA-22 CRA-RA-22
Sample ID Part 201 GW-SR-1610 GW-SR-1648 GW-SR-1667 GW-SR-1686 Change
Date Sampled Groundwater 5242012 9142012 12/5/2012 3/22/2013

Criteria
Parameter Units
1,1,1-TRICHLOROETHANE ng/L 200 ND(1) ND(L0) ND(1.0) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) ng/L 70 (1) ND(1) ND(1.0) ND(1.0) ND(1.0)
2-BUTANONE ng/L 13,000 ND(10) ND(10) ND(10) ND(10)
4 METHYL-2-PENTANONE ng/L 1,800 ND(10) ND(10) ND(10) ND(10)
ACETONE ng/L 730 ND(10) ND(10) ND(10) ND(10)
BENZENE ng/L 5 ND(1) ND(1.0) ND(1.0) ND(L0)
CHLOROBENZENE ng/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0)
ETHYLBENZENE ng/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0)
METHYLENE CHLORIDE ug/L 5 ND(1) ND(L0) ND(1.0) ND(1.0)
TOLUENE ug/L 790 ND(1) ND(1.0) ND(1.0) ND(L0)
TRICHLOROETHENE ng/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
VINYL CHLORIDE ug/L 2 82 1 73 1 89 1 12| Up3.1pg/L
XYLENES (TOTAL) ng/L 280 ND(1) ND(L.0) ND(L0) ND(L0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Caine-31-T1-T4



Sample Location

Sample ID
Date Sampled

Parameter

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
2-BUTANONE

4 METHYL-2-PENTANONE
ACETONE

BENZENE
CHLOROBENZENE
ETHYLBENZENE-
METHYLENE CHLORIDE
TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL)

Notes:

Units

ng/L
Kg/L
ug/L
Kg/L
ng/L
ug/L
ug/L
rg/L
ug/L
Kg/L
ng/L
pg/L
rg/L

TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Page20f 10

Michigan ~ CRA-RA-24 CRA-RA-24 CRA-RA-24 CRA-RA-24 CRA-RA-24
Part201  GW-SR-1607 GW-SR-1646 GW-SR-1663 GW-SR-1664 GW-SR-1683  Change
Groundwater  523/2012 9132012 12/5/2012 12/52012 ¥222013
Criteria Duplicate
200 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
70 (1) ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
13,000 ND(10) ND(10) ND(10) ND(10) ND(10)
1,800 ND(10) ND(10) ND(10) ND(10) ND(10)
730 ND(10) ND(10) ND(10) ND(10) ND(10)
5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
100 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
74 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
790 ND(1) ND(10) . ND(10) ND(1.0) ND(1.0)
5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
2 44 3.5 5.3 5.6 74 ]| Upl8pg/L
280 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.

The criterion for trans 1,2-dichloroethene is 100 pg/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA (032504Caire-31-T1-T4
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TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-25 CRA-RA-25 CRA-RA-25 CRA-RA-25 CRA-RA-25
SampleID - Part 201 GW-SR-1407 GW-SR-1408 GW-SR-1546 GW-SR-1547 GW-SR-1645 Change
Date Sampled Groundwater  08/26/2010 08/26/2010 8242011 8/24/2011 913/2012

Criteria Duplicate Duplicate
Parameter Units
1,1,1-TRICHLOROETHANE ug/L 200 ND(1) ND(1) ND(1) ND(1) ND(L0) .
1,2-DICHLOROETHENE (TOTAL) ng/L 70 (1) 14 14 10 ND(1) 12 Up 02 pg/L
2-BUTANONE ng/L 13,000 ND(10) ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ng/L 1,800 ND(10) ND(10) ND(10) ND(10) ND(10)
ACETONE ug/L 730 ND(10) ND(10) ND(10) ND(10) ND(10)
BENZENE ug/L 5 ND(1) ND(1) ND(1) ND(1) ND(L0)
CHLOROBENZENE ng/L 100 ND(1) ND(1) ND(1) ND(1) ND(L0)
ETHYLBENZENE ng/L 74 ND(1) ND(1) ND(1) ND(1) ND(L0)
METHYLENE CHLORIDE ug/L 5 ND(1) ND(1) ND(1) ND(1) ND(1.0)
TOLUENE ug/L 790 ND(1) ND(1) ND(1) ND(1) ND(L.0)
TRICHLOROETHENE ug/L 5 ND(1) ND(1) ND(1) ND(1) ND(L0)
VINYL CHLORIDE ug/L 2 ND(1) ND(1) ND(1) ND(1) ND(1.0)
XYLENES (TOTAL) ng/L 280 ND(1) ND(1) ND(1) ND(1) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Caine-31-T1-T4



TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-28
Sample ID Part 201 GW-5R-1605
Date Sampled Groundwater  523/2012
Criteria
Parameter Units
1,1,1-TRICHLOROETHANE ng/L 200 ND(1)
1,2-DICHLOROETHENE (TOTAL) ng/L 70 (1) 22
2-BUTANONE ng/L 13,000 ND(10)
4-METHYL-2-PENTANONE ng/L 1,800 ND(10)
ACETONE ng/L 730 ND(10)
BENZENE ng/L 5 ND(1)
CHLOROBENZENE ug/L 100 ND(1)
ETHYLBENZENE ug/L 74 ND(1)
METHYLENE CHLORIDE pg/L 5 ND(1)
TOLUENE ng/L 790 ND(1)
TRICHLOROETHENE ng/L 5 ND(1)
VINYL CHLORIDE ‘ ng/L 2 1.8
XYLENES (TOTAL) ng/L 280 ND(1)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA (032504Caine-31-T1-T4

CRA-RA-28
GW-SR-1643
¥13/2012

ND(1.0)
15
ND(10)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
10
ND(1.0)

CRA-RA-28
GW-SR-1661
12/4/2012

ND(1.0)
14
ND(10)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
14

ND(L0)

CRA-RA-28
GW-SR-1681
3212013

ND(1.0)
15
ND(10)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
17
ND(1.0)

Page 4 of 10

Change

Up0.1 pg/L

Up 043 pg/L



Page 5 of 10
TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-29 CRA-RA-29 CRA-RA-29 CRA-RA-29
Sample ID Part 201 GW-SR-1612 GW-5R-1650 GW-SR-1669 GW-SR-1689  Change
Date Sampled Groundwater 5242012 /142012 12/5/2012 3232013

Criteria
Parameter Units
1,1,1-TRICHLOROETHANE pg/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) pg/L 70 (1) ND(1) ND(1.0) ND(1.0) ND(1.0)
2-BUTANONE ug/L 13,000 ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE pg/L 1,800 ND(10) ND(10) ND(10) ND(10)
ACETONE pg/L 730 ND(10) ND(10) ND(10) ND(10)
BENZENE pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) Stable: all
CHLOROBENZENE ng/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) Non-D’etect
ETHYLBENZENE ug/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0)
METHYLENE CHLORIDE ng/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
TOLUENE ng/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0)
TRICHLOROETHENE ng/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
VINYL CHLORIDE ng/L 2 ND(1) ND(1.0) ND(1.0) ND(1.0)
XYLENES (TOTAL) ug/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Caine-31-T1-T4
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TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-30 CRA-RA-30 CRA-RA-30 CRA-RA-30
Sample ID Part 201 GW-SR-1608 GW-SR-1647 GW-SR-1665 GW-SR-1684 Change
Date Sampled Groundwater 5242012 Y13/2012 12/52012 322/2013

- Criteria
Parameter ' Units
1,1,1-TRICHLOROETHANE pg/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) ng/L 70(1) ND(1) ND(1) ND(1.0) ND(1.0)
2-BUTANONE ’ ng/L 13,000 ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ng/L 1,800 ND(10) ND(10) ND(10) ND(10)
ACETONE ng/L 730 ND(10) ND(10) ND(10) ND(10)
BENZENE ug/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
CHLOROBENZENE pg/L 100 ND(1) ND(L0) ND(L0) ND(L0)
ETHYLBENZENE pg/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0)
METHYLENE CHLORIDE ng/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
TOLUENE ng/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0)
TRICHLOROETHENE pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
VINYL CHLORIDE pg/L 2 I 5.9 1 35 I 42 | 5.6 | Up14pg/L
XYLENES (TOTAL) pg/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Caine-51-T1-T4
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TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-32 CRA-RA-32 CRA-RA-32 CRA-RA-32 CRA-RA-32
Sample ID Part 201 GW-SR-1609 GW-SR-1654 GW-SR-1655 GW-SR-1666 GW-SR-1685 Change
Date Sampled . Groundwater 524/2012 Y14/2012 9/14/2012 12/5/2012 ¥22/2013

Criteria Duplicate
Parameter Units
1,1,1-TRICHLOROETHANE pg/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) pg/L 70 (1) ND(1) ND(1.0) ND{(1.0) ND(1.0) ND(1.0)
2-BUTANONE pg/L 13,000 ND(10) ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ug/L 1,800 ND(10) ND(10) ND(10) ND(10) ND(10)
ACETONE ng/L 730 ND(10) ND(10) ND(10) ND(10) ND(10)
BENZENE ug/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) Stable: all
CHLOROBENZENE ng/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) N D;hect
ETHYLBENZENE ng/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) one
METHYLENE CHLORIDE pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
TOLUENE ng/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
TRICHLOROETHENE . pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
VINYL CHLORIDE pg/L 2 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
XYLENES (TOTAL) pg/L 280 ND(1) - ND(1.0) ND(1.0) ND(1.0) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Caine-31-T1-T4



TABLE1

ANALYTICAL RESULTS - NORTHERN PLUME

RASMUSSEN LANDFILL SITE

LIVINGSTON COUNTY, MICHIGAN

Page 8 of 10

Sample Location Michigan PZ-104 PZ-104 PZ-104 PZ-104
Sample ID Part 201 GW-SR-1606 GW-SR-1644 GW-SR-1662 GW-SR-1682  Change
Date Sampled Groundwater . 523/2012 9/13/2012 12/5/2012 3212013

Criteria
Parameter : Units
1,1,1-TRICHLOROETHANE pg/L 200 ND(1) ND(L0) ND(L0) ND(L0)
1,2-DICHLOROETHENE (TOTAL) pg/L 70 (1) 39 32 3.1 43 Up12ug/L
2-BUTANONE ng/L 13,000 ND(10) ND(10) ND(10) ND(10) '
4-METHYL-2-PENTANONE ug/L 1,800 ND(10) ND(10) ND(10) ND(10)
ACETONE ug/L 730 ND(10) ND(10) ND(10) ND(10)
BENZENE pg/L 5 ND(1) ND(L.0) ND(1.0) ND(1.0)
CHLOROBENZENE : ug/L 100 ND(1) ND(1.0) ND(1.0) ND(L.0)
ETHYLBENZENE _ ug/L 74 ND(1) ND(L0) ND(L0) ND(1.0)
METHYLENE CHLORIDE pg/L 5 ND(1) ND(1.0) ND(L.0) ND(1.0)
TOLUENE pg/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0)
TRICHLOROETHENE pg/L 5 ND(1) ND(L0) ND(L0) ND(1.
VINYL CHLORIDE ng/L 2 ND(1) ND(1.0) ND(L.0) i Up 0.3 pg/L
XYLENES (TOTAL) pg/L 280 ND(1) ND(1.0) ND(L0) ND(L.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Caine-31-T1-T4
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TABLE 1

ANALYTICAL RESULTS - NORTHERN PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan ~ TEMP-PZ2 TEMP-PZ-2 TEMP-PZ2 TEMP-PZ2 TEMP-PZ-2
Sample ID Part201  GW-SR-1611 GW-SR-1649 GW-SR-1668 GW-SR-1687 GW-SR-1688  Change
Date Sampled Groundwater 5242012 V142012 12/52012 3232013 3232013

Criteria.
Parameter Units
1,1,--TRICHLOROETHANE ug/L 200 ND(1) ND(1.0) ND(1.0) ND(L0) ND(L0)
1,2-DICHLOROETHENE (TOTAL) ng/L 70 (1) ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
2-BUTANONE ng/L 13,000 ND(10) ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ng/L 1,800 ND(10) ND(10) ND(10) ND(10) ND(10)
ACETONE ng/L 730 ND{10) ND(10) ND(10) ND(10) ND(10)
BENZENE ng/L 5 ND(1) ND(1.0) ND(1.0) ND(L0) ND(LO) g
CHLOROBENZENE ng/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(LO) T
ETHYLBENZENE ng/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ons
METHYLENE CHLORIDE ng/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(10)
TOLUENE ng/L 790 ND(1) ND(L0) ND(1.0) ND(1.0) ND(1.0)
TRICHLOROETHENE ng/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(L0)
VINYL CHLORIDE ng/L 2 ND(1) ND(1.0) ND(1.0) ND(L0) ND(L0)
XYLENES (TOTAL) ng/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA (32504Caire-31-T1-T4



Sample Location
Sample ID

Date Sampled
Parameter

1,1,1-TRICHLOROETHANE

1,2-DICHLOROETHENE (TOTAL) -

2-BUTANONE

4 METHYL-2-PENTANONE
ACETONE

BENZENE
CHLOROBENZENE
ETHYLBENZENE
METHYLENE CHLORIDE
TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL)

Notes:

Units

ug/L

ug/L
ug/L
pg/L
rg/L
ug/L
ug/L
ng/L
ng/L
ng/L
ug/L
pg/L
ng/L

ANALYTICAL RESULTS - NORTHERN PLUME

TABLE1

RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Michigan
Part 201

81-8

Groundwater 5/24/2012

Criteria

200
70 (1)
13,000

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.

The criterion for trans 1,2-dichloroethene is 100 pg/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Caine-31-T1-T4

ND(1)
ND(1)
ND(10)
ND(10)
ND(10)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
11
ND(1)

81-8 81-8 81-8 81-8
GW-SR-1613 GW-SR-1614 GW-SR-1651 GW-SR-1672 GW-SR-1690
5242012 Y14/2012 12/4/2012 3232013
Duplicate
ND(1) ND(1.0) ND(1.0) ND(1.0)
ND(1) ND(1.0) ND(1.0) ND(1.0)
ND(10) ND(10) ND(10) ND(10)
ND(10) ND(10) ND(10) ND(10)
ND(10) ND(10) ND(10) ND(10)
ND(1) ND(1.0) ND(1.0) ND(1.0)
ND(1) ND(1.0) ND(1.0) ND(1.0)
ND(1) ND(1.0) ND(1.0) ND(1.0)
ND(1) ND(1.0) ND(1.0) ND(1.0)
ND(1) ND(1.0) ND(1.0) ND(1.0)
ND(1) ND(1.0) ND(1.0) ND(1.0)
11 ND(1.0) ND(1.0) ND(1.0)
ND(1) ND(1.0) ND(1.0) ND(1.0)

Page 10 of 10

Change

Stable; all
Non-Detect
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TABLE 2

ANALYTICAL RESULTS -PDSLD AREA PLUMES
_RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-2D CRA-RA-2D CRA-RA-2D CRA-RA-2D
Sample ID Part 201 GW-SR-1604 GW-SR-1629 GW-SR-1656 GW-SR-1680 Change
Date Sampled Groundwater 5232012 Y10/2012 12/4/2012 3212013

Criteria
Parameter Units
Volatile Organics
1,1,1-TRICHLOROETHANE ug/L 200 ND(1) ND(1.3) ND(2.0) ND(2.0)
1,2-DICHLOROETHENE (TOTAL) pg/L 70(1) ND(1) ND(1.3) ND(20) ND(20)
2-BUTANONE ug/L 13,000 ND(10) ND(13) ND(20) ND(20)
4-METHYL-2-PENTANONE pg/L 1,800 ND(10) ND(13) ND(20) ND(20)
ACETONE pg/L 730 ND(10) ND(13) ND(20) ND(20)
BENZENE ug/L 5 11 ND(1.3) ND(2.0) ND(.0)
CHLOROBENZENE pg/L 100 313 92 40 49 Up9ug/L
ETHYLBENZENE pg/L 74 ND(1) ND(1.3) ND(2.0) ND(2.0)
METHYLENE CHLORIDE rg/L 5 ND(1) ND(1.3) ND(2.0) ND(2.0)
TOLUENE ug/L 790 ND(1) ND(1.3) ND(2.0) ND(2.0)
TRICHLOROETHENE kg/L 5 ND(1) ND(1.3) ND(2.0) ND(2.0)
VINYL CHLORIDE ng/L 2 1.5 ND(1.3) ND(20) ND(2.0)
XYLENES (TOTAL) ng/L 280 NDQ1)] ND(1.3) ND(2.0) ND(2.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers. The criterion
for trans 1,2-dichloroethene is 100 ug/L.

U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA (82504Caine-31-T1-T4
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‘TABLE 2

ANALYTICAL RESULTS -PDSLD AREA PLUMES
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-18 CRA-RA-18 CRA-RA-18 CRA-RA-18 CRA-RA-18
Sample ID Part 201 GW-SR-1617 GW-SR-1638 GW-SR-1639 GW-5R-1659 GW-SR-1697 Change
Date Sampled Groundwater 620/2012 Y12/2012 912/2012 12/4/2012 3/24/2013

Criteria (Duplicate)
Parameter Units
Volatile Organics
1,L1-TRICHLOROETHANE pg/L 200 86.3 90 78 100 120 Up 20 ug/L
1,2-DICHLOROETHENE (TOTAL) pg/L 70(1) ND(1) ND(2.9) ND(4.0) ND(5) ND(4)
2-BUTANONE ug/L 13,000 ND(10) ND(29) ND(40) ND(50) ND(40)
4-METHYL-2-PENTANONE ng/L 1,800 ND(10) ND(29) ND({40) ND(50) ND(40)
ACETONE ug/L 730 ND(10) ND(29) ND({40) ND(50) ND(40)
BENZENE ug/L 5 ND(1) ND(2.9) ND(4.0) ND(5) ND(®4)
CHLOROBENZENE ug/L 100 ND(1) ND(2.9) ND(4.0) ND(5) ND{#4)
ETHYLBENZENE pg/L 74 ND(1) ND(2.9) ND(4.0) ND(5) ND(@4)
METHYLENE CHLORIDE pg/L 5 ND(1) ND(2.9) ND(4.0) ND(5) ND(4)
TOLUENE ng/L 790 ND(1) NDQ2.9) ND(4.0) ND(5) ND@4)
TRICHLOROETHENE ug/L 5 20 ND2.9) ND(4.0) ND(5) ND@#4)
VINYL CHLORIDE pg/L 2 ND(1) ND(29) ND(4.0) ND(5) ND(4)
XYLENES (TOTAL) ug/L 280 ND@1) NDQ.9) ND(4.0) ND(5) ND(4)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers. The criterion
for trans 1,2-dichloroethene is 100 ug/L. :
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 032504Cainw-31-T1-T4



Sample Location

Sample ID
Date Sampled

Parameter

Volatile Organics

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
2-BUTANONE

4 METHYL-2-PENTANONE
ACETONE

BENZENE
CHLOROBENZENE
ETHYLBENZENE
METHYLENE CHLORIDE
TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL)

Notes:

Units

ug/L
ng/L
»g/L
ug/L
ug/L
ng/L
ug/L
ug/L
ng/L
pg/L
ug/L
ng/L
ug/L

Michigan EB-PZ-4 EB-PZ-4
Part 201 GW-SR-1309 GW-SR-1310
Groundwater 08/27/2009 08/27/2009
Criteria Duplicate
200 ND(1) ND(1)
70 (1) ND(1) ND(1)
13,000 ND(10) ND(10)
1,800 ND(10) ND(10)
730 ND(10) ND(10)
5 ND(1) ND(1)
100 . 28 27
74 ND(1) ND(1)
5 ND(1) ND(1)
790 ND(1) ND(1)
5 ND(1) ND(1)
2 l 36 | 3.6
280 ND(1) ND(1)

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers. The criterion

for trans 1,2-dichloroethene is 100 pg/L.
U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 082504Caine-31-T1-T4

TABLE 2

ANALYTICAL RESULTS -PDSLD AREA PLUMES

RASMUSSEN LANDFILL SITE

LIVINGSTON COUNTY, MICHIGAN

EB-PZ-4
GW-SR-1445
932010

ND(1)
142
ND(10)
ND(10)
ND(10)
ND(1)

ND(1)
NIX(1)
ND(1)
ND(1)
ND(1)
ND(1)

EB-PZ-4
GW-SR-1548
8/24/2011

Page 3 of 5

EB-PZ-4 EB-PZ-4
GW-SR-1630 GW-SR-1657 Change
Y104/2012 12/4/2012
ND(L0) ND(20)
ND(L0) ND(2.0)
ND(10) ND(20)
ND(10) ND(20)
ND(10) ND(0)
ND(1) ND(2.0)
39 39 Stable
ND(L0) ND(20)
ND(L0) ND(20)
ND(L0) ND(2.0)
ND(10) ND(20)
33 40 |Up 0.7 ug/L -
ND(L.0) ND(z.0)
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TABLE 2

ANALYTICAL RESULTS -PDSLD AREA PLUMES
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan PZ-106 PZ-106 PZ-106 PZ-106 PZ-106
Sample ID Part 201 GW-SR-1208 GW-SR-1314 GW-SR-1399 GW-SR-1549 GW-SR-1640 Changé
Date Samnpled Groundwater 8/26/2008 1/9/2009 08/25/2010 8252011 Y12/2012

Criteria Duplicate
Parameter LEnits
Volatile Orgagi
1,1,1-TRICHLOROETHANE pg/L 200 ND(1) ND(1) ND(1) ND(1) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) ng/L 70 (1) ND(1) ND(1) ND(1) ND(1) ND(1.0)
2-BUTANONE ng/L 13,000 ND(10) ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ng/L 1,800 ND(10) ND(10) ND(10) ND(10) ND(10)
ACETONE ng/L 730 ND(10) ND(10) ND(10) ND(10) ND(10)
BENZENE . ng/L 5 ND(1) ND(1) ND(1) ND(1) ND(1.0) Stable; all
CHLOROBENZENE ng/L 100 ND(1) ND(1) ND(1) ND(1) ND(1.0) Non-
ETHYLBENZENE pg/L 74 ND(1) ND(1) ND{1) ND(1) ND(1.0) Detect
METHYLENE CHLORIDE ug/L 5 ND(1) ND(1) ND(1) ND(1) ND(1.0)
TOLUENE ng/L 790 ND(1) ND(1) ND(1) ND(1) ND(L0)
TRICHLOROETHENE ng/L 5 ND(@) ND(1) ND(1) ND(1) ND(1.0)
VINYL CHLORIDE pg/L 2 ND(1) ND(1) ND(1) ND(1) ND(1.0)
XYLENES (TOTAL) pg/L 280 ND(1) ND(1) © ND(1) ND(1) ND(1.
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers. The criterion
for trans 1,2-dichloroethene is 100 pg/L.

U - Quatlified as Not Detected at the report limit indicated in parenthesis.

CRA (82504Caine-31-T1-T4
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TABLE2

ANALYTICAL RESULTS -PDSLD AREA PLUMES
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan RA-MW-28 RA-MW-28 RA-MW-28 RA-MW-28
Sample ID Part 201 GW-SR-1618 GW-S5R-1642 GW-SR-1660 GW-SR-1696 Change
Date Sampled Groundwater 6/24/2012 Y13/2012 12/4/2012 3242013

Criteria
Parameter Units
Volatile Orgasics
1,1,1-TRICHLOROETHANE pg/L 200 124 10 9.8 11.0 Upl2pug/L
1,2-DICHLOROETHENE (TOTAL) ng/L 70(1) ND(1) ND(1.0) ND(1) ND(1)
2-BUTANONE ng/L 13,000 ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE pg/L 1,800 ND(10) ND(10) ND(10) ND(10)
ACETONE ug/L 730 ND(10) ND(10) ND(10) ND(10)
BENZENE ug/L 5 ND(1) ND(1.0) ND(1) ND(1)
CHLOROBENZENE ng/L 100 ND(1) ND(1.0) ND(1) ND(1)
ETHYLBENZENE ng/L 74 ND(1) ND(1.0) ND(1) ND(1)
METHYLENE CHLORIDE pg/L 5 ND(1) ND(1.0) ND(1) ND(1)
TOLUENE pg/L 790 ND(1) ND(1.0) ND(1) ND(1)
TRICHLOROETHENE ug/L 5 ND(1) ND(1.0) ND(1) ND(1)
VINYL CHLORIDE ng/L 2 ND(1) ND(1.0) ND(1) ND(1)
XYLENES (TOTAL) ug/L 280 ND(1) ND(L. ND(1) ND(1)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers. The criterion
for trans 1,2-dichloroethene is 100 ug/L.

U - Qualified as Not Detected at the report limit indicated in parenthesis.

CRA 082504Caine-31-T1-T4
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TABLE 3

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location _ Michigan CRA-RA-5 CRA-RA-5 CRA-RA-5 CRA-RA-5
Sample ID Part 201 GW-SR-1615 GW-SR-1631 GW-SR-1658 GW-SR-1693 Change
Date Sampled Groundwater /192012 Y14/2012 12/4/2012 3232013
: Criteria
Parameter Units

Yolatile Organics

1,1,1-TRICHLOROETHANE pg/L 200 242 30 23 30 Up7ug/L
1,2-DICHLOROETHENE (TOTAL) ng/L 70 (1) 12 ND(1.0) ND(1.0) ND(1.0)
2-BUTANONE pg/L 13,000 ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ug/L 1,800 ND(10) ND(10) ND(10) ND(10)
ACETONE pg/L 730 ND(10) ND(10) ND(10) ND(10)
BENZENE pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
CHLOROBENZENE ug/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0)
ETHYLBENZENE ng/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0)
METHYLENE CHLORIDE pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
TOLUENE ug/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0)
TRICHLOROETHENE ng/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
VINYL CHLORIDE ug/L 2 ND(1) ND(1.0) ND(1.0) ND(1.0)
XYLENES (TOTAL) pg/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

U]J - Nondetect with an estimated reporting limit.

CRA 032504Caine-31-T1-T4



Sample Location
Sample ID
Date Sampled

Parameter

Volatile Qrganics

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
2-BUTANONE

4 METHYL-2-PENTANONE
ACETONE

BENZENE
CHLOROBENZENE
ETHYLBENZENE
METHYLENE CHLORIDE
TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL)

Notes:

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME

Units

ng/L
ng/L
ug/L
ug/L
ng/L
»g/L
ng/L
ng/L
ug/L
ng/L
ng/L
ng/L
ng/L

TABLE 3

RASMUSSEN LANDFILL SITE

LIVINGSTON COUNTY, MICHIGAN

Michigan
Part 201
Groundwater
Criteria

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

U]J - Nondetect with an estimated reporting limit.

CRA 032504Caine-31-T1-T4

CRA-RA-65 CRA-RA-65 CRA-RA-65 CRA-RA-6S CRA-RA-6S
GW-SR-1625 GW-SR-1626 GW-SR-1632 GW-5R-1673 GW-SR-1692

6/21/2012

ND(1)
ND(1)
ND(10)
ND(10)
ND(10)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
18
ND(1)

6/21/2012
Duplicate

ND(1)
ND(1)
ND(10)
ND(10)
ND(10)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
19
ND(1)

Y10/2012

ND(1.0)
ND(1.0)
ND(10)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

12/5/2012

11
ND(1.0)
ND(1.0)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)

3/23/2012

13
ND(1.0)
ND(1.0)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
1.0
ND(1.0)

Page 2 of 6

Change

Up0.2ug/L

Up 1.0 ug/L
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TABLE 3

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-7  CRA-RA-7 CRA-RA-7  CRA-RA-7
Sample ID Part 201 GW-SR-1627 GW-SR-1653 GW-SR-1671 GW-SR-1695  Change
Date Sampled Groundwater 6/21/2012 Y14/2012 12/4/2012 32472013

) Criteria
Parameter Units

Volatile Organics
1,1,1-TRICHLOROETHANE pg/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) pg/L 70 (1) ND(1) ND(1.0) ND(1.0) ND(1.0)
2-BUTANONE pg/L 13,000 ND(10) ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE pg/L 1,800 " ND(10) ND(10) ND(10) ND(10)
ACETONE ng/L 730 ND(10) ND(10) ND(10) ND(10)

BENZENE ug/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) Stable: all
CHLOROBENZENE pg/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) N n-D'ewct
ETHYLBENZENE ug/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0) ©
METHYLENE CHLORIDE pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
TOLUENE . ng/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0)
TRICHLOROETHENE pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
VINYL CHLORIDE ng/L 2 ND(1) ND(1.0) ND(1.0) ND(1.0)

XYLENES (TOTAL) ng/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 ug/L.

UJ - Nondetect with an estimated reporting limit.

CRA 032504Caine-31-T1-T4
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TABLE3

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-27 CRA-RA-27 CRA-RA-27 CRA-RA-27 CRA-RA-27

Sample ID Part 201 GW-SR-1620 GW-5R-1633 GW-SR-1674 GW-SR-1675 GW-5R-1691  Change

Date Sampled Groundwater 6/20/2012 Y11/2012 12/6/2012 12/4/2012 3232013 :
Criteria Duplicate

Parameter Units

Volatile Organics

1,1,1-TRICHLOROETHANE ug/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0) ND((1.0)
1,2-DICHLOROETHENE (TOTAL) ng/L 70(1) ND(1) ND(1.0) " ND(1.0) ND(1.0) ND(1.0)
2-BUTANONE pg/L 13,000 ND(10) ND(10) . ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE pg/L 1,800 ND(10) ND(10) ND(10) ND(10) ND(10)
ACETONE ug/L 730 ND(10) ND(10) ND(10) ND(10) ND(10)
BENZENE pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
CHLOROBENZENE ug/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0).
ETHYLBENZENE ug/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
METHYLENE CHLORIDE pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
TOLUENE pg/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
TRICHLOROETHENE _ pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
VINYL CHLORIDE pg/L 2 | 122 | 13 | 13 | 13 | 17 |Up1.2pg/L
XYLENES (TOTAL) ug/L 280 . ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

UJ - Nondetect with an estimated reporting limit.

CRA (32504Caine-31-T1-T4



Sample Location
Sample ID
Date Sampled

Parameter

Volatile Organics

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
2-BUTANONE

4 METHYL-2-PENTANONE
ACETONE

BENZENE

CHLOROBENZENE
ETHYLBENZENE

METHYLENE CHLORIDE
TOLUENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

Notes:

TABLE3

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Michigan CRA-RA-31 CRA-RA-31 CRA-RA-31 CRA-RA-31
Part 201 GW-SR-1616 GW-SR-1652 GW-SR-1670 GW-SR-1694
Groundwater /1972012 9Y14/2012 12/%/2012 3242013

Criteria
Units
ng/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0)
ng/L 70(1) ND(1) ND(1.0) ND(1.0) ND(1.0)
ug/L 13,000 ND(10) ND(10) ND(10) ND(10)
ug/L 1,800 ND(10) ND(10) ND(10) ND(10)
ng/L 730 - ND(10) ND(10) ND(10) ND(10)
pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
ng/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0)
pg/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0)
pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
ug/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0)
ng/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
pug/L 2 ND(1) ND(1.0) ND(1.0) ND(1.0)
ng/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0)

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

UJ - Nondetect with an estimated reporting limit.

CRA 032504Caine-31-T1-T4

Page 5 of 6

Change

Stable; all Non-
Detect
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TABLE 3

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan 81-4 81-4 81-4

Sample ID Part 201 GW-5R-1634 GW-SR-1679 GW-SR-1576 Change
Date Sampled Groundwater Y11/2012 12/10/2012 3252013

- Criteria

Parameter Units

Volatile Organics

1,1,1-TRICHLOROETHANE ng/L 200 ND(1) ND(1.0) ND(1.0)
1,2-DICHLOROETHENE (TOTAL) ng/L 70 (1) ND(1) ND(1.0) ND(1.0)
2-BUTANONE : ug/L 13,000 ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ug/L 1,800 ND(10) ND(10) ND(10)

ACETONE ug/L 730 ND(10) ND(10) ND(10)

BENZENE ug/L 5 ND(1) ND(1.0) ND(1.0)
CHLOROBENZENE ug/L 100 ND(1) ND(1.0) ND(1.0)
ETHYLBENZENE ug/L 74 ND(1) ND(1.0) ND(1.0)

METHYLENE CHLORIDE ng/L 5 ND(1) ND(1.0) ND(1.0)

TOLUENE ng/L 790 ND(1) ND(1.0) ND(1.0)
TRICHLOROETHENE ug/L 5 ND(1) ND(1.0) ND(1.0)

VINYL CHLORIDE pg/L 2 { 3.1 | 33 | 36 | upo3pug/L
XYLENES (TOTAL) pg/L 280 ND(1) ND(1.0) ND(1.0)
Notes:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 ug/L.

UJ - Nondetect with an estimated reporting limit.

CRA 032504Caine-31-T1-T4
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TABLE 4

ANALYTICAL RESULTS - SOUTHERN TCE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location Michigan CRA-RA-23D CRA-RA-23D CRA-RA-23D CRA-RA-23D
Sample ID Part 201 GW-SR-1624 GW-SR-1637 GW-SR-1678 GW-SR-1701 Change
Date Sampled Groundwater 6/21/2012 911/2012 12/10/2012 ¥252013
Criteria
Parameter Units

Volatile Organics

1,1,1-TRICHLOROETHANE ug/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0)
1,2-DICHLOROETHENE (TOTAL)  ug/L 70 (1) ND(1) ND(1.0) ND(1.0) ND(1.0)
2-BUTANONE pg/L 13,000 ND(10) - ND(10) ND(10) ND(10)
4-METHYL-2-PENTANONE ug/L 1,800 ND{(10) ND(10) ND(10) ND(10)
ACETONE ng/L - 730 ND(10) ND(10) ND(10) ND(10)
BENZENE ug/L 5 ND(1) ND(1.0) ND(L.0) ND(1.0)
CHLOROBENZENE ng/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0)
ETHYLBENZENE pg/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0)
METHYLENE CHLORIDE ng/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0)
TOLUENE pg/L 790 ND(1 ND(1.0) ND(1.0) ND(1.0)
TRICHLOROETHENE pg/L 5 | 59 | 49 44 : 5.5 Up10pg/L
VINYL CHLORIDE ng/L 2 ND(1) ND(1.0) ND(1.0) ND(1.0)
XYLENES (TOTAL) ng/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0)
Note:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
- the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

CRA 032504Caine-31-T1-T$



TABLE4

ANALYTICAL RESULTS - SOUTHERN TCE PLUME

RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Sample Location

Michigan
Sample ID Part 201
Date Sampled Groundwater

Criteria
Parameter ' Units
Yolatile Organics
1,1,1-TRICHLOROETHANE ng/L 200
12-DICHLOROETHENE (TOTAL)  pg/L 70 (1)
2-BUTANONE ng/L 13,000
4-METHYL-2-PENTANONE ng/L 1,800
ACETONE ug/L 730
BENZENE ng/L 5
CHLOROBENZENE ug/L 100
ETHYLBENZENE ng/L 74
METHYLENE CHLORIDE ug/L 5
TOLUENE ng/L 790
TRICHLOROETHENE pg/L 5
VINYL CHLORIDE ng/L 2
XYLENES (TOTAL) ug/L 280
Note:

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers.
The criterion for trans 1,2-dichloroethene is 100 pg/L.

CRA (32504Caine-31.T1-T4

GW-5R-1623
6/21/2012

ND(1)
ND(1)
ND(10)
ND(10)
ND(10)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)

CRA-RA-26D CRA-RA-26D
GW-SR-1636
Y11/2012

ND(1.0)
ND(1.0)
ND(10)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(L0)
ND(1.0)

ND(1.0)
ND(1.0)
ND(10)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(L.0)
ND(1.0)
ND(1.0)
ND(1.0)
ND(10)
ND(1.0)

CRA-RA-26D CRA-RA-26D
GW-SR-1677 GW-SR-1700

12//2012 3242013

ND(1.0)
ND(1.0)
ND(10)
ND(10)
ND(10)
ND(1.0)
ND(1.0)
ND(L0)
ND(1.0)
ND(L.0)
ND(1.0)
ND(1.0)
ND(1.0)

Page2of3

Change

Stable; all Non-
Detect



Sample Location
Sample ID
Date Sampled

Parameter

Volatile Organics-

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
2-BUTANONE

4 METHYL-2-PENTANONE
ACETONE

BENZENE
CHLOROBENZENE
ETHYLBENZENE
METHYLENE CHLORIDE
TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL)

Note:

Units

ug/L
pg/L
pg/L
rg/L
ug/L
pg/L
Kg/L
ng/L
Kg/L
rg/L
Kg/L
pg/L
rg/L

Page3of3
TABLE 4

ANALYTICAL RESULTS - SOUTHERN TCE PLUME
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Michigan CRA-RA-26S CRA-RA-265 CRA-RA-26S CRA-RA-26S CRA-RA-265
Part 201 GW-SR-1622 GW-SR-1635 GW-SR-1676 GW-SR-1698 GW-SR-1699 Change
Groundwater 6/21/2012 Y11/2012 12/6/2012 3242013 3242013
Criteria Duplicate
200 22 NDG.7) ND(3.3) ND(3.3) ND(2.9) Stable
70 (1) ND(1) ND(.7) ND(3.3) ND(3.3) ND(29)
13,000 ND(10) ND(57) ND(33) ND(33) ND(29)
1,800 ND(10) ND(57) ND(33) ND(33) ND(29)
730 ND(10) ND(57) ND(33) ND(33) ND(29)
5 ND(1) ND(5.7) ND(3.3) ND(3.3) ND(2.9)
100 ND(1) ND(5.7) ND(3.3) ND(3.3) ND(2.9)
74 ND(1) ND(5.7) ND(3.3) ND(3.3) ND(2.9)
5 ND(1) ND(5.7) ND(3.3) ND(3.3) ND(2.9)
790 ND(1) ND(.7) ND(33)  ND@33) ND(2.9)
5 [ 3 [ 10 | 9 [ 9 1 9 ] Upsp/L
2 ND(1) NDG7) ND(3.3) ND(3.3) ND(29) .
280 ND(1) ND(5.7) ND(33) ND(3.3) ND(2.9)

(1) The criterion provided is for the isomer cis-1,2-dichloroethene,
the lower of the two criteria for 1,2-dichloroethene isomers,
The criterion for trans 1,2-dichloroethene is 100 ug/1L.

CRA 032504Caine-31-T1-T4
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TABLES5

2013 GROUNDWATER SAMPLING PROGRAM
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

. Quarterly Sampling - VOCs Additional Routine Samples
' Q1 Q2 Q3 Q4

814

818

CRA-RA-2D Annual itori - YOCs, SVOCs & Mei CRA-RA-25 (VOCs only)
CRA-RA-S EB-PZ4 (VOCs only)
CRA-RA-65 CRA-RA-6S (included in quarterly sampling) PZ-106 (VOCs only)
CRA-RA-7 CRA-RA-8 RA-MW-47 (VOCs only)
CRA-RA-18 CRA-RA-18 (included in quarterly sampling) New Rasmussen Water Supply Well (VOCs only)‘
CRA-RA-2 CRA-RA-195

CRA-RA-23D CRA-RA-2

CRA-RA-M4

CRA-RA-26D

CRA-RA-265

CRA-RA-Z

CRA-RA-28

CRA-RA-29

CRA-RA-30

CRA-RA-31

CRA-RA-32

PZ-104

RA-MW-28

TEMP-PZ-2

Note:

I-Mdmm&mhglakmmeplumbingfotﬂnNewRam Water Supply Well and the well is unavailable for sampling. CRA will collect a sample when the plumbing is

CRA 032504Caine-31-T5
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Rasmussen 32504

Ozone Sparge System Inspection

DATE ;{)Au . 3 2013 N Jan . 25 2003 | JAn 31 2013
OPERATOR SIGNATURE +7 cop ‘ 2: ?zﬂ;i : t ﬂ:;;: : 4 ﬁ& : ‘Aﬂ‘f"‘—
Air Compressor

Output Pressure psi "o [170) [iTe) \V O o
Temperature F

Run Time hours 799¢% 20160 Roday 80637
Air Sep

Receiver Pressure psi CTA 55 55 55 52

Feed Air Pressure psi 110 11O 110 11O 1o

Cycle Pressure psi 70 20 lass 7o F.®)
Holding Tank Pressure psi e e "2 42 4y 40

Run Time hours 299¢9 20159.9 8o494.2 806317 .
Air Dryer

Temp. Indicator - color GeeeN Green GREEN GereeN Capeen
Ozone Generator

Oxygen Supply, LPM o) Z K ) 3

% O3 capacity s Ny w5 "o qs5~

[Regulator #1_psi Ho 32 22 Ho y B

[Regulator #2_psi 25 23 2 25 22
Alarm Reading ppm, O3 — - = o= i

Zone On 3 & (= 3 !

Zone Time hours 2 Uz Uz [ e,
Distribution Panel

CFM 0.8 .9 0.9 0.9 0.8

03 Feed Conc. Ppm O3

Comments: a1\ ; ZonE 2 SowEno\D NoT FunCTIoN N_Q;EQM{..D_“QLZAQ_&Q&ANCD

AnsipE OF Venwwé = \hwwve, Fane Ticon Nogamer., ACTIER SERc e




Rasmussen 32504

Ozone Sparge System Inspection

DATE e 4 2013 | Fem. 1) 2013 | Fem 20 2013 [Mpged 1,203 | Uneen 5 203
OPERATOR SIGNATURE | A, g L o ' M _A,_zzﬂL_
Air Compressor

Output Pressure psi 110 110 ne 1o [¥1e)
Temperature F

Run Time hours 8119

Air Sep

Receiver Pressure psi 5S¢ 5 St S 5o

Feed Air Pressure psi Fox 11© 10 o He

Cycle Pressure psi 1o ¥ LS 70 30 1o
Holding Tank Pressure psi e I Hy Ye Hy Hz

Run Time hours 21119:-3

Air Dryer

Temp. Indicator - color GRreen GizeeA Grecn | Geees |
Ozone Generator

Oxygen Supply, LPM 1 ) & 7 1

% O3 capacity 9ys 45~ Yys- S qs-
[Regulator #1 _psi 32 3% 2% 32 24
[Regulator #2_ psi y 2 21 29 2 29

Alarm Reading ppm, O3 - - — - —

Zone On \ 3 [ 2

Zone Time hours ura ? ), 15 3
Distribution Panel

CFM 0.9 O.8 .9 0.8 o8

03 Feed Conc. Ppm O3

Comments:




Rasmussen 32504

Ozone Sparge System Inspection

DATE M ;
OPERATOR SIGNATURE | | ﬂ"&_

Air Compressor

Output Pressure psi 11O
Temperature F
Run Time hours

Air Sep

Receiver Pressure psi 54
Feed Air Pressure psi 110
Cycle Pressure psi 0
Holding Tank Pressure psi qn
Run Time hours -
Air Dryer

Temp. Indicator - color Greee)

Ozone Generator

|Oxygen Supply, LPM 73

% O3 capacity s~
Regulator #1 psi 36
[Regulator #2 psi 20
Alarm Reading ppm, O3 —

Zone On g5
Zone Time hours 1)5

Distribution Panel

CFM 0.8
03 Feed Conc. Ppm O3

Comments: on Mager \9  Beean wogre on Arzec? To Kegir Au. Sovcngio A s
(Tine Fog Recormenocr Repuio ¢ waare Jhwels Ars Liarne) . RéBuno Mape ilaste,

- & " z e -
dYTE - - Frar Ve i\'-l-f \J€¢J<s>




SPARGE WELL PRESSURE READINGS
RASMUSSEN SITE

CRA PROJECT #32504
DATE: | Jau 10,2013 DATE: |Fes 11,2013 DATE: | SvysTiea LT Down |
IN Mip Maee
WELLID | CFM@DIST. | PSI@WELL | WELLID | CFM@DIST. | PSI@WELL | WELLID [ CFM @DIST. | PSI @ WELL
PANEL PANEL PANEL

SW-1 0% s SW-1 o.8 o SW-1

SW-2 0.9 < SW-2 0.8 [ SW-2

SW-3 O-8 1Z SW-3 o.8 \2Z SW-3

a4 0.9 12 SW-4 o8 1 SW-4

SW-5 0-L 15 SW-5 o8 1S SW-5

SW-6 -8 & SW-6 o.3 1S SW-6

SW-7 6.9 14 SW-7 0.2 ™ SW-7

SW-8 - - SW-8 X, ». SW-8

SW-9 - - SW-9 X x. SW-9

SW-10 e ~ SW-10 2 > SW-10

SW-11 - - SW-11 < X SW-11

SW-12 0.9 2 SW-12 6.9 1% SW-12

SW-13 0.9 Y SW-13 0. 5 SW-13

SW-14 - - SW-14 % X SW-14

SW-15 = - SW-15 > X SW-15

SW-16 — = SW-16 X X SW-16

SW-17 ©0.% ] SW-17 6.9 1S SW-17

SW-18 o.% 2) SW-18 0.9 18 SW-18

SW-19 0.8 e SW-19 0. 18 SW-19

SW-20 .9 20 SW-20 0.8 20 SW-20

SW-21 — - SW-21 e o SW-21

SW-22 0.8 \S5 SW-22 0.9 1L SW-22

SW-23 0.2 19 -SW-23 0.3} \5 SW-23

SW-24 0.2 18 SW-24 0.9 I SW-24

SW-25 0. \2_ SW-25 0.8 15 SW-25

SW-26 0.2 2 SW-26 0.8 | SW-26

SW-27 0.8 & SW-27 0.9 = SW-27

SW-28 0.8 73 SW-28 0.8 s SW-28

SW-29 0.S =1 SW-29 0.5 F SW-29

SW-30 x X SW-30 X, . SW-30




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landfill Inspection Form

lnspectoruﬁg, I E'ﬁzﬁ\ Signature: m__zﬁe‘_

Date: ) [1,]13
Time: 'azéom-\

Weather Conditions: ?A-\hl <727

Observations

Erosion-North Face: (0], o

Erosion-South Face: orc

Erosion-East Face: O

Erosion-West Face: O

Erosion-Misc.: OK.

Storm Water Ponds: EmPTY - (p”

Drainage Spillways & Outfalls: _&_.,)uqf—',

Roadways: Cqoop -~ WET

Vegetation: " Dog s T

Signs, Gates, & Fences: _ Or

Actions Taken:
/\’n NE

Recommendations:
None




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landyfill Inspection Form

Inspector: ITisve &,ZA:] Signature: M

Date: l!3l!20)’)
Time: _(0;: 30 Am

Weather Conditions: _‘A)'ND . Hewwy Suowd  24°

Observations

Erosion-North Face: §No-) CM,_Z(T \9)

Erosion-South Face:

Erosion-East Face: \\

Erosion-West Face:

Erosion-Misc.:

Storm Water Ponds:

Drainage Spillways & Outfalls:

\
\
\
\

Vegetation: Vo2 m& T

Signs, Gates, & Fences: O<

Actions Taken:

NonE =~ Sty RAomusesen Whia Pow Yorps

Recommendations:
Nowne




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landfill Inspection Form

Inspector: ;_S_fgge ggzg( Signature: M

Date: e n,.Zoas
Time: 3007~

Weather Conditions: 3}0"’@,55 Eg‘._u,.]c, y + S0 MPH lr\)wp GusTS

Observations

Erosion-North Face: oW Coverep
Erosion-South Face: \
Erosion-East Face: \

Erosion-West Face:

Erosion-Misc.:

Storm Water Ponds:

Drainage Spillways & Outfalls: k/‘_ou\,\\a’

Roadways: \V

Vegetation: o2 st

Signs, Gates, & Fences: _ O I

Actions Taken:

p—

Recommendations:

a—




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landyfill Inspection Form

Inspectoru:’ﬁg VE Ezﬁzg\ Signature: mn‘—zﬁ&

Date: MAQCH 1 2013

Time: 245 pay

Weather Conditions: CLovpw  R0O°

Observations

Erosion-North Face:_ COMNow) (nvueseep
Erosion-South Face: \
Erosion-East Face: \
Erosion-West Face: \

Erosion-Misc.:

Storm Water Ponds:

Drainage Spillways & Outfalls:

Roadways: ?Lou) EP

Vegetation: Doz marn T \V

Signs, Gates, & Fences: O

Actions Taken:
g

Recommendations:

—_—




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landfill Inspection Form

Inspector: 1 EV |

Date: Magen 29 2013

Time: j):00 Am

Weather Conditions: Cionow HO®

Observations

Erosion-North Face: O

Erosion-South Face: Ok

Erosion-East Face: Ok

Erosion-West Face: O}

Erosion-Misc.: OO

Storm Water Ponds: EM2Z7rY

Drainage Spillways & Outfalls: D2~

Roadways: MK

Vegetation: __] 2 A n T

Signs, Gates, & Fences: O F

Actions Taken:

Recommendations:
g
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200 W. Allegan Street, Suite 300
Plainwell, Michigan 49080-1397
Telephone: (269) 685-5181 Fax: (269) 685-5223

m@%ROVERS www.CRAworld.com
July 10, 2013 Reference No. 032504-15

Mr. Howard Caine

United States Environmental Protection Agency
Region V (SR-6])

77 W. Jackson Boulevard

Chicago, Illinois

60604

Dear Mr. Caine:

Re:  Progress Report No. 123
Groundwater and Landfill RD/RA
Reporting Period: April 1through June 30, 2013
Rasmussen Landfill (Site), Livingston Co., Michigan

1.0 INTRODUCTION

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree
("CD"), Civil Action No. 92 40071. This report summarizes the activities performed during the
reporting period and describes the activities to continue or which are scheduled to start during
the next reporting period.

2.0 ACTIVITIES PERFORMED DURING THIS REPORTING PERIOD

2.1 OPERATION AND MAINTENANCE

Figure 1 is a Site location map showing the wells included in the Groundwater Remediation
Monitoring Program and the annual Landfill Monitoring Program. CRA began collecting the
quarterly groundwater samples on May 23, 2013. There were then several maintenance issues
and repairs that need to be made to the treatment system, as discussed in Sections 4.0 and 5.0
below. After these problems were addressed and the treatment system was functioning again,
CRA completed the quarterly sampling on June 11, 13, and 17 through 20, 2013, consistent with
the Groundwater Remediation Monitoring Program and the annual Landfill Monitoring
Program. The results from these samples are discussed in Section 3.0 below.

Quarterly groundwater elevations were measured on June 30, 2013. The corresponding
groundwater contour map is provided on Figure 1.

Egnupak')mm opponun"y REGISTERED COMPANY FOR
Seyeets 1ISO 9001

ENGINEERING DESIGN

Worldwide Engineering, Environmental, Construction, and IT Services




CONESTOGA-ROVERS
& ASSOCIATES

July 10, 2013 Reference No. 032504-15

22  REPORTS
Quarterly Progress Report No. 122 was submitted to United States Environmental Protection

Agency (USEPA) and Michigan Department of Environmental Quality (MDEQ) on April 10,
2013.

3.0 SUMMARY OF FINDINGS

The results of the first quarter 2013 sampling are provided in Tables 1 through 4. Figure 2is a
Site location map showing the wells included in the Groundwater Remediation Monitoring
Program.

During the second quarter 2013 sampling, seven of the 21 monitoring wells sampled detected
Compounds of Concern (COCs) at concentrations above generic Part 201 Drinking Water
Criteria (DWC).

Specifically, the seven monitoring wells with COCs exceeding DWC are:

CRA-RA-22 9 pg/L vinyl chloride
CRA-RA-23D 6.5 ug/ L vinyl chloride
CRA-RA-24 7.4 pg/ L vinyl chloride
CRA-RA-26S 110pg/ L trichloroethene
CRA-RA-27 13 pg/ L vinyl chloride
CRA-RA-30 4.5 ng/L vinyl chloride
81-4 2.8 pg/L vinyl chloride

Groundwater samples from these seven monitoring wells had COCs above Part 201 DWC
during the first quarter 2013.

CRA was unable to collect the annual Rasmussen residential well sample because there is a leak
in the plumbing system and the well is currently turned off. If the leak is repaired by the home
owner CRA will collect the annual Rasmussen residential well sample in the third quarter 2013.

Worldwide Engineering, Environmental, Construction, and IT Services



CONESTOGA-ROVERS
& ASSOCIATES

July 10, 2013 Reference No. 032504-15
e

The results of the 2013 round of the annual Landfill Monitoring Programs are provided in
Table 5. Semi-volatile organic compounds were not detected in any of the groundwater
samples included in the Landfill Monitoring Program. Volatile organic compounds were
detected in the groundwater samples collected for the Landfill Monitoring Program but
concentrations did not exceed their respective Part 201 DWC. Cadmium and lead were not
detected in the Landfill Monitoring Program samples.

4.0 PROBLEMS ENCOUNTERED

On Thursday, May 9, 2013, during a routine site inspection CRA discovered that a section of
tubing inside of the O3 generator had pulled out of its stainless steel fitting. The leaking ozone
had damaged the plastic on/off switch on the generator. After the tubing had been repaired,
the unit was unable to be powered back on due to the damaged switch.

CRA received an alarm call from the Site on Friday, May 24, 2013 due to a power failure. Upon
arrival at the Site, CRA discovered that the circuit breaker for the compressor had tripped due
to the power interruption at the Site. Upon resetting the breaker, the compressor motor
malfunctioned and the breaker re-tripped. The compressor motor was damaged during the
power failure and required replacement. CRA called Ingersoll Rand, the compressor
manufacturer, for service and ordered a new motor.

On Monday, June 3, 2013, CRA discovered a major oil leak from the compressor. CRA
contacted Ingersoll Rand for service and a technician arrived at the Site later that afternoon.

The technician discovered that the main oil line to the compressor radiator had began to leak
and needed to be replaced. The Ingersoll Rand technician recommended that all of the hoses be
replaced because they were rigid and brittle. The Ingersoll Rand Technician ordered new hoses.

5.0 CORRECTIVE MEASURES TO RECTIFY PROBLEMS

After completing repairs to the ozone generator tubing, CRA contacted the system vendor
(Ozonology) to initiate replacement of the on/ off switch. CRA installed a new contact block,
lamp module, and selector switch on Monday, May 13, 2013. Following installation of the
replacement parts CRA restarted the system and it functioned properly.

Worldwide Engineering, Environmental, Construction, and IT Services
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July 10, 2013 Reference No. 032504-15
-4-

On Thursday, May 30, 2013, Ingersoll Rand arrived on site to make repairs to the compressor.
The new motor was installed and normal system operation was restored by late afternoon on
May 30, 2013.

On Tuesday, June 11, 2013, Ingersoll Rand arrived at the site with replacement oil hoses. The
new hoses were installed and the system was restarted and functioning normally later that
afternoon.

6.0 CONTACTS AND SIGNIFICANT CORRESPONDENCE
WITH PUBLIC REPRESENTATIVES

Subject of
Communication Date Correspondence/Discussion

Quarterly Report April 18, 2013 Report No. 122 submitted to Mr. H. Caine
(USEPA) and Mr. K. Krawczyk (MDNRE)

email April 5, 2013 From A. Deal to H. Caine proposing alternate
VAS and monitoring well locations

email April 26, 2013 From H. Caine to A. Deal approving alternate
VAS and monitoring well locations

email April 27, 2013 From A. Deal to H. Caine outlining schedule for
June 2013 field work

email May 28, 2013 From A. Deal to H. Caine postponing June 2013
field work

7.0 PLANNED UPCOMING ACTIVITIES/SCHEDULE

Landfill and groundwater component activities planned for the third quarter of 2013:

e Continue the operation of ozone sparging system

¢ Continue to monitor for the presence of ozone at each sparge vault

e The third quarter groundwater sampling event is scheduled for the week of August 5, 2013
e The wells to be sampled in the third quarter of 2013 are listed in Table 6

e Propose alternative locations for proposed VAS boreholes and monitoring wells following
access refusal by the property owner

Worldwide Engineering, Environmental, Construction, and IT Services
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July 10, 2013 Reference No. 032504-15

Should you have any questions on the above, please do not hesitate to contact the undersigned.
Yours truly,

CONESTOGA-ROVERS & ASSOCIATES

‘(D Bart Bartholomy

AJD/cb/32
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TABLE ¢ Pagelofl

ANALYTICAL RESULTS - SOUTHERN TCE PLUME
RASMUBSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Volatils Orgaics s
13-DICHLOROETHENE 4METHYL2- METHYLENE VINYL  XYLENES
CHLOROBENZENE TOLUENE TMICHLOROETHENE
Paramwter 1,1 1-TRICHLOROETHANE (TOTAL) 2BUTANONE o owg  ACETONE  BENZENE ETHYLBENZENE v oo CHLORIDE (TOTAL)
Units oL [ ] oL L W [ L [ .3 oL ol L oL oL
Sanpls Location  Sewpls ID Dese Fort 201 200 nw 12000 1,800 ™ 5 100 1 5 70 3 2 ]
mp
CRARA-BD  GW-SR-1687 971172012 NOGLO) ND(LO) ND(10) ND(10) NDOG)  ND(LO) NGO ND(LO) ND(LO) NIX1.0) [ NDAO)  ND(LO)
CRA-RA-BD  GW-SB-1658  12/10/2012 ND(L.O) ND(L.O) ND(10} ND(10} ND(10) ND(.O) ND(LO} NDQLO} ND(L.O) NIXLO) 44 ND(LO)  ND(LO)
CRA-RA-BD  GW-SR17m  3/235/M8 ND(1.0) NIXL.0) ND(10) NDQ0) NDQO) NDQL.O) ND(LO) NI1.0) ND(LO) ND(L.0) ND(LO) NDQLO)
CRA-RA-DD  GWSRI712  6/19/2013 ND(LO) ND(1L.0) ND(10) ND{10) ND(O) NDQLO) ND(LO) ND(LO) ND(LO) ND(LD) " ND(LO) NDLO)
Changs Up1d
CTARA2¥D GWSRI6  9/11/D12 NDQ.O) ND(L.O) ND(10) NOGO) NDGO)  ND(LO) ___ ND(10) ND(1.0) ND(LO) ND(L0) NDGG _ NDOLO)  NDQLD) |
CRA-RA-XD  GW-SR1677 1L/6/2012 ND(LOY NIX1.0) NDao) NDQO) ND(O) NDOLO) ND(LOY ND(1.0) ND(L.O) ND(L.0O) NIX1.0) ND(LO) ND(LO)
CRARA-2D  GW.SR1700  3/24/2013 ND(LO) ND(L.O) NDQO) ND(1O ND(1o ND(LO} ND(1.O) ND(L.O) ND(Q.D) NDQL.D) ND(L.O) ND(O) ND(O)
CRABA-2XD  GWERI709  6/15/213 ND(1.0} ND(1.0) NDQ®) NIX10) ND(10y ND(L.O} ND(L.O) NIDX1.0) ND(LO) ND(LO) ND(LO) ND(10) NDQLO)
Chomge Stable; all Non-Detect
CEARA 6 GWER185  9/11/8012 NDG.7) ND(.7) NDG7N) ND(7) ND(7) NDGB.7) ND(.7) ND(.7) ND(.7) NDG.7) 00 NDE7) NDG.7)
CRARA-268  GWERIEM  12/6/2012 NDQL3) ND(AS) ND(3) ND(S) ND(3) NDQ.3) ND(.5) ND(.3) ND3.» ND(.Y) 0 ND(33) NDG3)
CRA-RA-268  GW-5R1698  3/24/201% ND(.3) ND(3.3) NDOY) ND(S3) NDE3) ND@.3) NDQ3) ND.3) ND(.3) NDQ.S) 57 ND(33) NDOS)
CRA-RA-NS  GW-SR1699 3/4/2013 Duplicate ND9) NDR%) ND(9) NDE9) ND(9) NDG29) ND29) NDR.9) NDR2%) ND29) % NDRZ9) NDG9 |
CRA-RA-2E  GWER17S  6/19/2013 ND(4.0) NDUO) ND(4D ND(0) ND(m) ND(L.0) NDWAO) ND(4O) NDUO NDi4.0) .——us NDLO)  NDWO)
Change Up 11 pg/L

{1) The crikevion provided is for the isomer cls-1,2-dichlososthans, the lower of the bwo criteris for 1,2-dichlomathene laomers. The critarion for trans 1,2 s 100 pg/1.
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TABLE 6

2013 GROUNDWATER SAMPLING PROGRAM
RASMUSSEN LANDFILL SITE
LIVINGSTON COUNTY, MICHIGAN

Quarterly Sampling - VOCs Additional Routine Samples
a Q2 Q3 Q4

CRA-RA-2D Annual 1 Monitorin - VOCs, SVOCs & Metals CRA-RA-25 (VOCs anly)

CRA-RA-5 EB-PZ-4 (VOCs only)

CRA-RA-6S CRA-RA-65 (included in quarterly sampling) PZ-106 (VOCs only)

CRA-RA-7 CRA-RA-S RA-MW-47 (VOCs only)
CRA-RA-18 CRA-RA-18 (included in quarterly sampling) New Rasmussen Water Supply Well (VOCs only)!
CRA-RA-22 CRA-RA-195

CRA-RA-23D CRA-RA-20

Note:

i-AsonBZDlZﬂlaeisaleakinﬂ\eplumbingfortheNewRasmussm Water Supply Well and the well is unavailable for sampling. CRA will collect a sample when the plumbing is
repaired and then resume routine annual sampling. '

CRA 032504Caine-32-T6



LOG FORM COPIES



Rasmussen 32504

Ozone Sparge System Inspection

DATE H-3-201% Y-12.-2013 q-19-203 q-25-2013 L. bt
OPERATOR SIGNATURE M J—ﬁ# : - -
Air Compressor

Output Pressure psi 1o 1O 1O 11O (1O
Temperature F = = = i =

Run Time hours 81391 827%

Air Sep

Receiver Pressure psi s 52 55 55 55

Feed Air Pressure psi 114 176 b5 110 [740)

Cycle Pressure psi 70 &5 s ¥ 70 (7T
Holding Tank Pressure psi Y2 by B HZ 97 o2

Run Time hours 81391.3 8zdL3,) |
Air Dryer

Temp. Indicator - color (aeEER | lagEen GRECH CGreen | Checen |
Ozone Generator

Oxygen Supply, LPM 1 %) 2 ? F

% O3 capacity . Hs~ qs vS Hs ™

[Regulator #1_psi 3% 20 35 2 3z

[Regulator #2 psi 22 2) 22, 4 (X3

Alarm Reading ppm, O3 -— —_ - & -

Zone On \ ] 2 ) Zz

Zone Time _hours Nz ' Ue, 7 2]
Distribution Panel

CFM 6.9 O.9 0.9 A.9 0.9

03 Feed Conc. Ppm O3 + 300

Comments:




Rasmussen 32504

Ozone Sparge System Inspection

DATE 5-9-20)% G -)13-20Vd5 ]| S24-20)3 | S5-3p-201% | &-13-2013
OPERATOR SIGNATURE . Weper 4 7&7‘5_ : z\._ﬁgf&
’ La

Air Compressor DOYSTE

Down PDUE Metoez. Hwes
Output Pressure psi To [550&ES 1o Besr los— 1le)
Temperature F Lima O3 — BY s ol —
Run Time hours 129V &S prouel £2919 83060
Air Sep
Receiver Pressure psi S o9 s
Feed Air Pressure psi no 1O no
Cycle Pressure psi s @5 7o
Holding Tank Pressure psi 9z e i Y2
Run Time hours B2918.6 830549 .%
Air Dryer
Temp. Indicator - color Green] Cal2EEN Cgsen
Ozone Generator
Oxygen Supply, LPM 2 Z o)
% O3 capacity Y5~ L He
[Regulator #1 psi 25 3 =
[Regulator #2_psi 5 24 22
Alarm Reading ppm, O3 - - =
Zone On ) 3 !
Zone Time hours Vz 2 Iz
Distribution Panel
CFM Nl ) -2 Ny .2 0.2
03 Feed Conc. Ppm O3 \ /

Comments: oN Mavy G ., Divwovezed Brokea TUmmke

A

Lal

-

0
- s A2 L)

o) 1

Line> e

i O2Gen. Leame Ozones

o

Hﬂ: iz€bTEOi£jz E’ﬂmg‘ OB{!QEE 6ﬂﬂ@—ww&w
A AL nad 1TC o4 A A LS (O A 9 - DN Z< Ty’ 2.

on Mavy 2y,




Rasmussen 32504

Ozone Sparge System Inspection

DATE ~20-2013 lo-255 -20,%
OPERATOR SIGNATURE AM.@

Air Compressor

Output Pressure psi LLO 11O

Temperature F

Run Time hours

Air Sep

Receiver Pressure psi 55 -4
Feed Air Pressure psi 11O 1O

Cycle Pressure psi FO 70

Holding Tank Pressure psi 4z Y7

Run Time hours

Air Dryer

Temp. Indicator - color Ceecenl | leecN

Ozone Generator

[Oxygen Supply, LPM 2 +

% O3 capacity ys~ ys
[Regulator #1 psi 3¢, 35
[Regulator #2_psi r A zT
Alarm Reading ppm, O3 - =

Zone On !
Zone Time hours 73 Vg2

Distribution Panel

CFM o8 o9

03 Feed Conc. Ppm O3

Comments:




SPARGE WELL PRESSURE READINGS
RASMUSSEN SITE

CRA PROJECT #32504
DATE: [Apsy. 25 DATE: | Max 22 223 DATE: | dume 18,19 420

WELLID | CFM@DIST. | PSI@WELL | WELLID | CFM@DIST. | PSI@WELL | WELLID | CFM@DIST. | PSI@ WELL

PANEL PANEL PANEL

SW-1 0.% [ SW-1 .8 5 SW-1 o.6 2
SW-2 0.9 |7 SW-2 O.8 o SW-2 ©.8 o)
SW-3 0.9 12 SW-3 o2 10 SW-3 0.8 15"
SW-4 O.9 1Z SW-4 oL 14 SW-4 ©.8 1
SW-5 0.2 g SW-5 0.0 14 SW-5 0.8 is
SW-6 [ONA 14 SW-6 0.8 IC. SW-6 O.( 1o
SW-7 0.0 1> SW-7 0.8 1l SW-7 ©.L 12
SW-8 - - SW-8 — — SW-8 - -
SW-9 -~ - SW-9 — —~ SW-9 B -
SW-10 - - SW-10 —~ = SW-10 - -
SW-11 - - SW-11 — — SW-11 - -
SW-12 B.S 18 SW-12 0-% ) SW-12 0-9 22
SW-13 0.6 3 SW-13 0-2 ] SW-13 0.5 s
SW-14 - - SW-14 - — SW-14 - -
SW-15 - - SW-15 . = SW-15 — -
SW-16 — — SW-16 = — SW-16 - -
SW-17 0.2 s SW-17 0.8 19 SW-17 O.L 21
SW-18 .4 20 SW-18 .8 1A SW-18 0.8 72
SW-19 o.0 1 SW-19 O.b E2 SW-19 ".( 20
SW-20 0-b 18 SW-20 *.9 18 SW-20 0.9 Fr
SW-21 - - SW-21 - - SW-21 — —
SW-22 0.0 1S5 SW-22 0.8 I SW-22 0-% 1B
SW-23 0.8 -3 SW-23 ™. 3 I SW-23 0.0 20
SW-24 0.8 18 SW-24 ©.C 14 SW-24 0.9 |+
SW-25 0.8 13 SW-25 Q. 14 SW-25 6.2 19
SW-26 0.0 & SW-26 . P S SW-26 &.9 C
SW-27 0.8 (o SW-27 0.7 - SW-27 0.8 [
SW-28 O.C ¢ SW-28 O.L SW-28 6.0 10
SW-29 O-Co L SW-29 0.l SW-29 0.2 2
SW-30 — = SW-30 — — SW-30 ~ -




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landfill Inspection Form

Inspector: -‘Mﬁl Signature:

Date: Ag,g.k S 2003
Time: _Z:0a#Z M

Weather Conditions: _ Sy 473°

Observations

Erosion-North Face: Ore
Erosion-South Face: o<
Erosion-East Face: o
Erosion-West Face: oK
Erosion-Misc.: oK

Storm Water Ponds: Do

Drainage Spillways & Outfalls: D2\

Roadways: _C100 P

Vegetation: DozMANT

Signs, Gates, & Fences: O

Actions Taken:

-

Recommendations:




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landyfill Inspection Form

Inspector: gj[g[;_gﬁfﬁL Signature:

Date: Agg,“ 25 203
Time: _):4s pm

Weather Conditions: (1ovpsd SO °

Observations

Erosion-North Face: oK

Erosion-South Face: ox

Erosion-East Face: OK

Erosion-West Face: O

Erosion-Misc.: K

Storm Water Ponds: ﬁ}?x?_‘(

Drainage Spillways & Outfalls: 4712,‘4

Roadways: ()I<

Vegetation: %QN wé GreEeN

Signs, Gates, & Fences: _ (O K

Actions Taken:

—

Recommendations:

S




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landfill Inspection Form

Inspector: kﬁres/é /-\—21\-\7,6, \ Signature:

Date: 5/G/ 702
Time: /3l A

Weather Conditions: Cc_é A2 &9~

Observations

Erosion-North Face: O/~

Erosion-South Face: ¢hi-

Erosion-East Face: (¢D/<c

Erosion-West Face: Oi<

Erosion-Misc.: (9 /<

Storm Water Ponds: :DIZ_‘(

Drainage Spillways & Outfalls: DA

Roadways: ()<

Vegetation: (Gpeec /N(,; - OK

Signs, Gates, & Fences: _)

Actions Taken:

—

Recommendations:

g—




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landyfill Inspection Form

Inspector: /Ievﬂé E’A?_A\ Signature:

Date:
Time: 0100 Am

Weather Conditions: _(igng 74° - Stoeans [ATce.

Observations

Erosion-North Face: &

Erosion-South Face: AL

Erosion-East Face: OK

Erosion-West Face: OK‘

Erosion-Misc.: O

Storm Water Ponds: _THZ(

Drainage Spillways & Outfalls: D2y

Roadways: O

Vegetation: _Goo 2

Signs, Gates, & Fences: _ O+

Actions Taken:

——

Recommendations:
—




RASMUSSEN LANDFILL SITE
Livingston County, Michigan

Landfill Inspection Form

Inspector: (jT EVE ?A;F AN | Signature:

Date: _Jon< 25 2005
Time: _3:00 par

Weather Conditions: _PDgizz.c &%~

Observations

Erosion-North Face: (i

Erosion-South Face: OK

Erosion-East Face: (O«

Erosion-West Face: K

Erosion-Misc.: oK

Storm Water Ponds: EMpPT Y - WeT

Drainage Spillways & Outfalls: LWJT — Fiowindy

Roadways: UJ(J )

Vegetation: &<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>